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Executive Summary 

The soil vapor extraction/bio\·enting treatability study for the American 

Chemical Services NPL Site produced e\idence that a bioventing approach to the site 

may provide a mechanism for ~e removal and destruction of the majority of the 

contaminants present in the Off-Site Containment Area (OSCA) soils. In the 

e:'Cperimental soil column amended \vith nutrients. the contaminants observed in the 

soil and vapor phase \vere consistently lower than the concentrations observ-ed in 

either the non-nutrient amended soil or azide treated soil. Contaminant 

concentrations in the soil and vapor phase in the non-amended soils were 

substantially lower than the concentrations observed in soils which had been treated 

with azide to limit the biological activity. The azide treated soils simulated the 

physical process of vapor e.'Ctraction (i.e. volatilization). while minimizing biological 

activity. 

There was significant reductions in the contaminant concentrations in the 

nutrient amended and non-amended columns as compared to the azide treated 

column. The nutrient amended column demonstrated the greatest reduction in 

organic contamination. The concentrations of toluene. ethyl benzene. m- and p­

xylene. phthalate esters. and 2.4-dimethylphenol were reduced by 77-99C\'o when 

compared to the azide treated column. Naphthalene levels were reduced 40% in the 

amended column where compared to the levels in the azide treated. In addition. the 

non-amended column showed significant reductions when compared to the azide 

control. Moreover. the removal of semi-volatile contaminants. such as several of the 

phthalate esters present in the soils. occurred in the active soil columns. 

The soil and vapor analysis indicated that greater removal of volaWe and semi­

vola We compounds can be accomplished through utilization of bioventing technology 

with nutrient amendment to enhance the biological activity. For the OSCA soils 

utilized in this study the concentrations of the majority of the organic compounds 

present were reduced more under either of the active columns. Within the active 

conditions. the nutrtent amended soils demonstrated Ll-J.e greatest reduction in organic 

contamination. Analysis of the effluent streams from the vapor extraction systems 

indicated that biological activity within the soils can reduce the amount of material 

removed through vapor e.'Ctraction due to biological removal prior to volatilization. 
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In addition. the orJy remo\·al of sel.'J-\·oic::.tile contaminants. such as seve:-al of 

the phthalate esters present in the soils. occurred in the active soil columns. ..c\5 

stated pre\iously, the extent of removal increased as the le\·els of available nutrients 

increased. 

The clean-up criteria for all of the contaminants present were not met during 

the short duration of the treatability study. For biological systems dealing \vith 

complex mLxtures of contaminants. sLx weeks is not sufficient time to provide 

complete mineralization of all of the organics. In several instances the biological 

systems reduced the contaminants to concentrations below the method detection limit 

without necessarily meeting the clean-up criteria. As illustrated with the American 

Chemical Services NPL OSCA soils. significant reductions in volatile and semi-volatile 

contaminants were accomplished in only sLx weeks with the minimal addition of 

nutrients and air. More complete control of nutrients. some of which were exhausted 

during the treatability study (i.e. orthophosphate). and pH could result in even greater 

efficiencies for the OSCA soils. 
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Introduction and Background 

1.0 TREATABILITY AJ."'iALYSIS AND DESIGN 

The treatability study. utilizing soils from American Chemical Services l'<"PL Site. 

evaluated the microbiological. chemical. and physical site characteristics that are 

critical to successful bioremediation. One soil sample from the OSCA location was 

provided by Warzyn personnel. The sample was assumed to be representative of a 

zone with substantial volatile organic compounds (VOC) and semi-volatile organic 

compounds (SVOC) contamination. The testing plan included the following tasks: 

Sample Analysis (Task 1). operation of soil columns to model the in-situ 

bioremediation process (Task 2) and completion of a Final Report (Task 3). The sLx 

week time period for the soil column study provided a minimum duration required by 

the client and may not have been sufficient to provide completion of the 

biodegradation of the higher molecular weight contaminants present on the site. It is 

difficult to determine a precise time period which would be suitable for complete 

degradation of the higher \veight contaminants. During the sLx week treatability 

period. a significant portion of the available time involved the acclimation and growth 

of the bacteria to an active ( i.e. biodedradation) population. This also involves the 

microbial population's availability of oxygen due to relatively low air flow rates through 

the soil columns. In addition. optimization of the bioventing process (nutrient loading, 

air flows. etc.) would extend the levels of removal. Vapor phase analysis was 

conducted during the initial twenty-nine days of the study. 

The focus of the testing plan was on the reduction of VOC and SVOC 

compounds under simulated soil vapor extraction (SVE) treatment conditions. The 

column effluent vapor streams w.:re monitored to determine the amount of 

contamination removed by the SVE process. In addition to SVOC and VOC 

monitoring, the nutrient profiles for nitrogen and phosphorous were determined for 

the initial site samples and at the conclusion of the treatability study. 

The treatment columns consisted of one control and two active conditions. 

Within the active columns one column received no additional ammonia (Non-amended) 

beyond the background concentration and the second active column was adjusted to 

provide approximately 300 mg NH-t/kg soil (Nutrient Amended). The amount of 

ammonia added to the column was based upon a carbon to nitrogen ratio of 100:10 
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\\ith the carbon cor.ce:-:e-~Hion determined during the i:1itial Tor_al Carbon analysis of 

the soil. The control coL;mn recei\·ed only sod:um a?.ide. to lir:Ut bac:erial growth. 

\'-<ith no nutrient amer.dment (.-\zide Control). Each of the aCli\·e and control colum.'ls 

utilized a humidified air delivery system. 

The column soils were analyzed at time zero and at the final time point 

(February 25. 1993). The column soils were analyzed for bacterial cell counts. 

nutrients (arrunonia and orthophosphate). and VOC and SVOC compounds. 

Results and Summary 

2.0 TASK 1- INITIAL SAMPLE ANALYSIS 

Site samples were shipped from the site by Warzyn to the VAPEX test 

laboratory. the Environmental Research Institute. in Connecticut. The OSCA sample 

was then subsarnpled and t:\vo one liter samples were transported to Envirogen on 

ice. Upon arrival. the samples were immediately refrigerated at 4~C until analyzed. 

Subsamples were removed and analyzed for nutrients and microbial cell counts. The 

remaining samples were maintained at 4°C until the soil column e:,o..:periment was 

initiated. 

Limited amounts of nutrients were observed in the soils. Ammonia 

concentrations averaged 62 mg/kg soil and orthophosphate concentrations were 

below the detection limit of 7 mg/kg soil. Microbial cell counts ranged between 

1.4 x 105 - 3.0 x 106 colony forming units (CFU)/g soil. Soil pH was 6.8 which was 

acceptable for biological acti\ity. The nutrient analysis indicated that the soils were 

amenable to biological acti\ity if additional nutrients were supplied. 

Total Carbon data was obtained from the American Chemical Senices Site soils 

utilized by VAPEX and El'.'\1ROGEN to conduct the vapor extraction and bioventing 

treatability tests for Warzyn. The method is based upon the standard soil analysis 
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technique defined in :Vlethods of Soil A 1alvsis 1. The analvsis was conducted utilizino 
- b 

a Dohrmann :\lodel DC-190 Total Carbon Analyzer \\ith the boat sampler option for 

solids. Manufacwrer recommendations limit sample size to less than 40 mg. 

ENvlROGE:"-1 personnel utilized 20 mg samples for generation of the data included in 

Table 2.1. The amount of carbon dioxide released during combustion of the samples 

was considerably beyond the linear range of the instrument. Reductions in sample 

size to 10 and 5 mg did not bring the response within the linear range. ·We were 

unable to reduce the sample size below 5 mg because of the grain size of the material. 

We provide the data for your information but are unable to verifY its accuracy. 

Initial nutrient amendment calculations were based upon the data listed in the 

table. These values were used only for the e.."Xpeditious determination of nutrient 

loading for the soil columns. and does not reflect contaminant removal efficiencies. 

Ammonia concentrations were increased by the addition of diammonium phosphate to 

provide a carbon to nitrogen ratio of 100:10 for the nutrient amended column. No 

nutrient amendments were made to the non-amended or azide control soils. 

1 :V1ethods of Soil Analysis. A. Page. ed .. Part 2. Chemical and Microbiological Properties. 2nd 

Edition. American Society of Agronomy. Inc. and Soil Science Society of America. Inc .. 552-

553, 1982. 
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Table 2.1 Total Carbon Analysis of Site Soils 

SAMPLE TOTAL CARBON (mg/kg) STANDARD DEVIATION 

ENVIROGEN SAMPLES 

Azide: Time 0 3088 875 

Non-amended: Time 0 2254 790 

Nutrient: Time 0 2377 241 

Azide: Final 3802 602 

Non-amended: Final 2877 1108 

Nutrient: Final 2766 240 

VAPEX SAMPLES 

Column I: Time 0 3495 875 

Column II: Time 0 3930 145 

Column III: Time 0 2896 600 

Column I: Time Final 4926 587 

Column II: Time Final 4593 225 

Column III: Time Final 2442 496 

3.0 TASK 2 - LABORATORY SOIL COLUMNS 

Based on the positive indicators for biological activity observed during the Task 

1 screening, three soil columns were designed and fabricated. The columns were 

designed to simulate the in-situ treatment proposed for full scale remediation. The 

azide control condition. minimizing biological activity was provided to simulate physical 

removal by volatilization. 

Materials and Methods 

The three soil columns were fabricated for continuous operation over the sLx 

week interval utilizing soil from the OSCA location. These columns consisted of one 

azide control column. one active column without nutrtent amendment and one active 

column with additional nutrtents (Table 3.1). The azide control column defined the 

6 



baseline contaminant removal accomplished by advection (physical stripping] alone. 

The differences observed between the control and the active columns defined the 

amount of biological activity which can be expected at the site. The efficacy of 

nutrient addition was determined through comparisons between active soil columns 

with and without nutrient addition. Initial total carbon analysis provided guidelines 

for biological degradation. Nutrients were amended to the soil to achieve a carbon to 

nitrogen 'to phosphorous ratio of 100: 10:3. TOC analysis was utilized to provide 

general guidelines through analysis which could be completed within the first day and 

allow time assembly of the soil columns. All time zero samples were removed from 

the samples during column assembly to account for any volatile losses during 

handling. 

Table 3.1 SoU Column ConJlguratlons 

Co ... tion Column additives 

Nutrient Amended Includes addition of ammonia and 
phosphate 

No Nutrient Amendments Air flow only - no nutrient addition 

Control Air flow- biological activity reduced 
bv addition of sodium azide 

Each column consisted of a 250 ml cylindrical glass separatory funnel which 

was adapted to hold soil without clogging the lower valve (Figure 3.1). A glass wool 

fllter was fitted into the bottom of each column and the homogenized soil was packed 

above the glass wool to fill approximately 75% of the column volume. Air flow was 

upflow through the column and the flow rate was controlled at 5 ml/minute by a 

variable area flowmeter. The air was then bubbled through deionized water to 

humidify the air before entering the column. Carbon sorption tubes were fitted 

periodically to the outlet of the columns to quantify VOC and SVOC compounds in the 

off-gas. 
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Figure 3.1 Soil Column Schematic 
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Each soil was homogenized at a reduced temperature. to minimize volatile 

losses. prior to addition to the soil columns. The homogenization procedure consisted 

of handling the site soils in a stainless steel mLxing bowl which was suspended above 

a bed of dry ice. The bowl had been pre-cooled and the samples were transferred 

directly from the 4°C storage area to the bowl. The soils for each treatment condition 

were handled individually in the following order to prevent cross-contamination: 

1. Active - no additional nutrients; 

2. Active- nutrient amended; 

3. Control - azide treated. 

Analytical samples were removed from the homogenized soil immediately before 

the addition of soil to each column. The soil samples were analyzed for VOC and 

SVOC content (EPA methods 8240 and 8270) by a certified laboratory. National 

Environmental Testing, Inc. In addition. biochemical parameters. including ammonia. 

orthophosphate. pH and bacterial enumerations were conducted on the initial soil 

samples by ENVIROGEN personnel. Soils from the three columns and the three 

vapor extraction columns operated by VAPEX were analyzed for total carbon by the 

combustion method. 

During operation of the columns. the carbon adsorption tubes were connected 

and removed according to a predetermined schedule (Table 3.2). The off-gas was 

sample three times the first day. twice on the second day. and once on the third day. 

In addition. the column off-gas was analyzed at day 7, 14 and 29. The high 

concentration of volaWe components in the soils required short collection periods 

before removal of the adsorbent tubes. Volatile organic compounds trapped on the 

adsorption tube packing were analyzed by GC-MS (Method detailed in AppendLx A). 

The compounds were transferred to the GC-MS by utilization of Short Path Thermal 

Desorption. The technique passes carrier gas through the tube while rapidly heating 

the tube to elevated temperatures. Vinyl chloride and chloroethane were not included 

in the analysis due to instrument limitations-they eluted as part of the air peak and 

could not be detected or quantified. 

The number of vapor samples provided a qualitative picture of the volatile 

contamination which could be removed utilizing the SVE technology. However. the 

limited number of time points collected during the study does not allow for precise 

integration of mass removal through volatilization. However. analysis of the 
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headspace samples provides a clear indication of vapor extractability and a rough 

order of magnitude for quantity removed by the SVE process. 

Ta bl 3 e ."2 So ilCl oumn Off -gas Collection Schedule 
I 

Day Elapsed Time (Hr) Collection Interval (Minutes) 

1 0:15-0:30 15 

1 1:45-2:00 15 

1 5:00-5:30 30 

2 24:00-25:00 60 

2 31:00-32:00 60 

3 50:00-51:00 60 

5 96:15-98:15 120 

14 218:00-220:00 120 

29 580:00-582:00 120 

The soil columns were weighed weekly. throughout the study. to determine if 

any moisture loss had occurred in the soil. Distilled water was added. using a fine 

mist sprayer. to the columns that showed evidence of moisture loss (Table 3.3). 

Following the sLx weeks of operation. each column was disassembled. the soil 

homogenized. and samples removed for analysis. The homogenization step minimized 

the effects of uneven biological activity within various areas of the columns. The soU 

samples were analyzed for total carbon. VOC and SVOC content. In addition. 

biochemical parameters. including ammonia. orthophosphate. pH and bacterial 

enumerations were conducted on the final soU samples. 

Results and Discussion - Biological Degradation within Soil Columns 

The initial chemical and biochemical evaluation of the soil columns indicated 

that elevated VOC and SVOC levels were present in the OSCA soil. The VOC and 

SVOC compounds. detected in the pre-test column soil samples. are detailed in 

Tables 3.4 and 3.5. The major contaminants were from the BTEX series with >2.000 
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mg/kg soil of p- and m-xylene and approximately 1.000 mg/kg soil of o-xylene and 

toluene. Ethylbenzene concenrrations ranged from 480-590 mg/kg soil. Additional 

contaminants. present at more than 100 mg/kg soil were tetrachloroethene. di-n­

butylphthalate. bis(2-ethylhexyl)phthalate. isophorone and naphthalene. 

Time zero VOC and SVOC analysis conducted by National Environmental 

Testing Laboratory (NET) contained inconsistencies in the results of the non-amended 

active column soil. The semi-volatile levels in this sample were significantly less than 

the other two samples. Due to this discrepancy. NET re-analyzed the initial non­

amended sample. The second analysis of this sample revealed values more in line 

with that of the other initial samples. The VOC and SVOC results supplied by NET 

are included in this report (Appendix C). In addition. both the analytical results for 

the non-amended soil sample included in Appendix C. 

The nutrient levels within the soils were not highly favorable to microbial 

activity without nutrient or oxygen amendments (Table 3.9). Ammonia concentrations 

in the non-amended and azide control columns varied from 47-81 mg/kg soil. In 

addition. nitrate and orthophosphate concentrations were below method detection 

limits of 4 and 7 mg/kg soil. respectively. Optimal phosphorous content for biological 

activity should be between 1 and 3% of the total carbon content present. The soil pH 

values varied from 6. 7 to 6. 9 which is favorable for biological activity. The soils 

contained 105-106 colony forming units (CFU)/g soil. The microbial population is 

typical for soils with significant contamination and indicates some level of current 

microbiological activity. To supplement the existing nutrient levels, the ammonia. 

nitrate. and orthophosphate levels were increased to 250 mg/kg. 9 mg/kg. and 55 

mg/kg. respectively. 

The chemical and biochemical evaluation of column soil samples obtained 

following six weeks of constant air flow through the soil columns from the OSCA 

location indicated that significant reduction of the chemical contamination had 

occurred. The volatile components in each of the soils were reduced significantly as 

expected after the vapor extraction process was utilized. However. the nutrient 

amended column indicated sharply reduced concentrations of most of the compounds 

of interest when compared to the azide-treated control column (Tables 3.6 and 3. 7). 

Moreover. many of the compounds were reduced to below detection limits in the 

biologically active columns. Ethylbenzene. m- and p-xylene. toluene. naphthalene. di-
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n-butyl phthalate and bis(2-ethylhe:\.-yl) phthalate \vere all reduced substantially more 

in the nutrient amended column. 

Relative removal efficiencies. detailed in Table 3.8. confirm the greater removal 

rates in the nutrient amended soil sample. For each compound detected. e.:x:cept for 

tetrachloroethene and 4-methylphenol. the concentration reductions were greater in 

the nutrtent amended sample than in the azide control sample. When comparing 

nutrient amended soil sample to the non-amended soil sample. the removal 

efficiencies for the nutrient amended sample were higher for all but two compounds. 

toluene and 4-methylphenol. the removal efficiencies were equivalent. 

Each of the detected SVOC concentrations were reduced more in the nutrient 

amended soils. For example. there was 89% removal of bis(2-ethylhexyl) phthalate 

and 84% removal of di-n-butylphthalate in the nutreint amended soil compared to 0% 

removal and 13% removal in the azide control. respectively. Similar comparisons can 

be made for dichlorobenzene. naphthalene. butylbenzylphthalate. and isophorone. 

Also. within the six=week study pel"iod. the levels of bis(2-ethylhexyl) phthalate and 

isophorone remained above remediation levels. 

Nutrient evaluation of the soil columns corroborates the presence of biological 

activity (Table 3.9). Ammonia concentrations declined in each of the active columns 

with the nutrient amended columns declining from 249 to 164 mg/kg soil and the 

non-amended soils declining from 81 to 26 mg/kg soil. Only the nutrient amended 

columns contained any detectable nitrate or orthophosphate at the ini_tial sampling 

point. No detectable nitrate or orthophosphate was determined in any of the soil 

columns at the final sample period. 

In each active column. soil pH values decUned during the experiment with the 

nutrient amended columns declining most from 7.0 to 6.4 and the non-amended soils 

declining slightly from 6. 7 to 6.6. The azide treated control column was unchanged 

throughout the experiment at a pH of 6.9. In aerobic biological systems the 

degradation of organic compounds is an oxidative process which leads to the 

formation of short chain fatty acids. The increase in fatty acid content results in 

decUnes in the pH of the overall system. 

Microbial evaluations of the soil columns provided additional evidence of 

biological activity (Table 3.9 and 3.10). Initial bacterial cell counts ranged from 4.8 x 

104 CFU/g soil for the azide treated soil column to 6.0 x 106 CFU/g soil in the non-
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amended columns. After sLx weeks of Jperation the bacterial cell counts in the azide 

treated soils were slightly changed at 5.3 x: 105 CFU/g soil. The azide amendment. 

in the control column. did not result ir! total suppression of the indigenous bacteria. 

However. the azide did limit the bacterial growth in the control column when 

compared to the increases noted in the active columns. The bacterial cell counts in 

each active soil increased substantially with the non-amended increasing two orders 

of magnitude to 1. 1 x 1 o8 CFU I g soil. Increases in bacterial cell populations are 

indicative of favorable conditions where nutrients. oxygen. and a carbon source are 

present. An increase of more than three orders of magnitude was observed in the 

nutrient amended soil with a final value of 6.1 x 108 CFU/g soil. The increases in 

bacterial cell populations occurred in each of the active soil columns with concurrent 

declines in nutrients, soil pH and organic compound concentrations in excess of the 

reductions observed with only vapor extraction. 

Table 3.3 Mass of sons for column studies 

Column Description Mass (g) 

No Nutrient Amendments 258.4 

Nutrient Amended 271.2 

Azide Control 266.1 
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Table 3.4 Res u1 ts o f i 1 Initial So 1 Samp e VOC Analysis for OSCA Soils (mg/_!tg) 

Active Control 

Compound Nutrient Amended Non-amended Azide Control 

Vinyl Chloride <39 <38 <38 

Chloroetbane <39 <38 <38 

Oichloromethane <39 <38 <38 

Acetone <39 <38 <38 

1.1-Dichloroethene <39 <38 <38 

1. 2-Dichloroethene <39 <38 <38 

(cis) 

Chloroform <39 <38 <38 

1.2-Dichloroethane <39 <38 <38 

2-Butanone <39 <38 <38 

1, 1, 1-Trichloroethane <39 <38 <38 

Carbon Tetrachloride <39 <38 <38 

1.2-Dichloropropane <39 <38 <38 

Trichloroethene <39 <38 <38 

1.1.2-Trichloroethane <39 <38 <38 

Benzene <39 <38 <38 

14-Methyl-2-pentanone 71 58 78 

Tetrachloroethene 210 170 210 

Toluene 990 830 .1000 

Chlorobenzene <39 <38 <38 

Ethylbenzene 580 480 590 

Styrene <39 <38 <38 

Xvlenes (mixed) 3280 2710 3280 
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Table 3.5 Results of Initial Soil Sample SVOC Analysis for OSCA Soils (mg/kg) 

Active Control 

Compound Nutrient Amended Non-amended Azide Control 

Primary Secondary 

Analysisl Analysis2 

bis (2-chloroethyl) <9 <3 <9 <9 

ether 

1. 4-Dichlorobenzene <9 <3 <9 <9 

Isophorone 130 20 160 130 

1.2.4- <9 <3 <9 <9 

Trichlorobenzene 

Naphthalene 230 25 260 250 

Hexachlorobu tadiene <9 <3 <9 <9 

2,6-Dinitrotoluene <9 <3 <9 <9 

2.4-Dinitrotoluene <9 <3 <9 <9 

n- <9 <3 <9 <9 

Nitrosodiphenylamine 

Hexachlorobenzene <9 <3 <9 <9 

Pentachlorophenol <9 <3 <9 <9 

bis (2-ethylhexyl) 610 110 910 690 

Phthalate 

di-n-butylphthalate 350 56 480 . 400 

cPAHs <63 <21 <63 <63 
- . . . -Primary Analys1s the lilltlal analys1s of the non amended sml sample . 

2secondary Analysis - the confirmation analysis of the non-amended soil sample. 
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Table 3.6 Results of Final Soil Sample VOC Analysis for OSCA Soils (II~R/kg) 

Active 

Compound Nutrient Amended 

Vinyl Chloride <9 

Chloroethane <9 

Dichloromethane <9 

Acetone <9 

1. 1-Dichloroethene < 9 

1.2-Dichloroethene 

(cis) 

Chloroform 

1 ,2-Dichloroethane 

2-Butanone 

1. 1. 1-Trichloroethane 

Carbon Tetrachloride 

1 ,2-Dichloropropane 

Trichloroethene 

1.1 .2-Trichloroethane 

Benzene 

14-Methyl-2-pentanone 

Tetrachloroethene 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xylenes (mixed) 

<9 

<9 

<9 

<9 

<9 

<9 

<9 

<9 

<9 

<9 

26 

<9 

<9 

<9 

<9 

328 

16 

Non-amended 

<18 

<18 

<18 

<18 

<18 

<18 

<18 

<18 

<18 

<18 

<18 

<18 

<18 

<18 

<18 

110 

<18 

<18 

160 

<18 

768 

Control 

Azide Control 

<17 

<17 

<17 

<17 

<17 

<17 

<17 

<17 

<17 

<17 

<17 

<17 

<17 

<17 

<17 

19 

<17 

370 

<17 

360 

<17 
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Table 3. 7 Results o n So Sampe fFi a1 n 1 s VOC Analysis for OSCA Soils (mgjkg) 

Active Control 

Compound Nutrient Amended Non-amended Azide Control 

bis (2-chloroethyl) <7 <7 <7 

ether 

1. 4-Dichlorobenzene <7 <7 <7 

Isophorone 50 120 130 

1.2.4- <7 <7 <7 

Trichlorobenzene 

Naphthalene 140 210 230 

He."'Cachlorobu tadiene <7 <7 <7 

2,6-Dinitrotoluene <7 <7 <7 

2.4-Dinitrotoluene <7 <7 <7 

n- <7 <7 <7 

Nitrosodiphenylamine 

He."'Cachlorobenzene <7 <7 <7 

Pentachlorophenol <7 <7 <7 

bis (2-ethylhe.xyl) 70 670 760 

Phthalate 

di-n-bu tylphthalate 55 240 350 

cPAHs <49 <49 <49 
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Table 3.8 f Percent Removal o Volatile and Semi-Volatile OI"ganic Compounds 

COMPOUND Non-amended Nutrient Amended Azide Control 

Ethylbenzene 67 2:98 39 

4- M ethy 1-2-pentanon e 2:69 87 76 

Tetrachloroethane 35 88 2:92 

Toluene 2:98 2:99 63 

m-Xylene & p-Xylene 95 99 43 

o-Xylene 16 68 36 

Butylbenzylphthalate 33 75 12 

Di-n-bu tylph thalate 46 84 13 

1,2-Dichlorobenzene N/A 30 2:15 

Dimethyl Phthalate 60 2:83 20 

bis(2-Ethylhexyl)Ph thalate 26 89 • 

Isophorone 25 62 0 

2-Methylnaphthalene 24 29 5 

4-Methylphenol 24 2:83 2:86 

Napthalene 19 39 8 
;e:: values mdicate final compound concentrations based upon lower analytical detection 
limits. 
N/ A=Not Applicable (Initial and fmal concentrations were both below detection limits.) 
*Final concentration higher than initial concentration. 
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Table 3.9 Nutrient Analysis for Soil Columns 

Sample pH Ammonia Nitrate Orthophosphate Microbial 

Cone. (mg/kg Cone. (mg/kg Cone. CFU/g soil 
soil) soil) (mgjkg soil) 

Initial Results 

Nutrient 7.0 249 9 55 1.4 X 105 

Amended 

Non- 6.7 81 <4 <7 6.1 X 106 

Amended 

Azide 6.9 47 <4 <7 4,8 X 104 

Control 

Final Results 

Nutrient 6.4 164 <4 <7 6.1 X 108 

Amended 

Non- 6.6 26 <4 <7 1.1 X 108 

Amended 

Azide 6.9 24 <4 <7 5.3 X 105 

Control 

Table 3.10 Mlcroblolo_g_lcal Profile for Soil Columns 

Sample Initial Final 

CFU/g soil CFU/g soil 

Nutrient Amended 1.4 X 105 6.1 X 108 

Non-Amended 6.1 X 106 1.1 X 108 

Azide Control 4.8 X 104 5.3 X 105 

Results and Discussion- Headspace Analysis of Vapor Extraction 

The evaluation of volatile organic compound (VOC) removal via vapor extraction 

was performed by determining the mass of VOC's removed during nine intervals 

throughout the sLx week operation of the soil columns. The sampling intervals were 
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weighted in favor of the initial experimental period due to anticipated elevated rates of 

VOC removal. Three samples \vere obtained duling the first day. t\vo on the second 

day and one on the third day. The three remaining samples \vere spaced out through 

the remainder of the sLx week experimental period (days 7. 14. and 29). 

The major VOC's identified in the vapor stream corresponded to the VOC's 

determined in the soils analysis. Vapor phase concentrations were as high as 9261 

PPMV for xylene. 1767 PPMV for toluene. and 1423 PPMV for tetrachloroethene. The 

major contaminants were from the BTEX series \\ith xylenes (all isomers). toluene and 

ethylbenzene present in substantial quantities (Tables 3.10-3.18 - Headspace Analysis 

Tables - listed in Appendi..x B) Additional contaminants present. at relatively high 

concentrations. were tetrachloroethene. trichloroethane and trichloroethene. 

Dichloropropane was identified in significant quantity only in the nutrient amended 

soil column effluent. Trace amounts of chloroform. styrene. and naphthalene were 

identified in each of the effluent streams. 

Some vapor phase compounds were detected in low concentrations that were 

not detectable in the soils. This is most likely due to elevated initial detection limits. 

These compounds include dichloromethane. chloroform. dichloropropane. 

trichloroethene. and stryrene. Two ketone compounds. methyl-2-pentanone and 2-

butanone. found in the soils were not found in the vapor phase. This may be due to 

these compounds being biologically degraded rather than volatilized. Benzene. was 

found in the soil. was identified in the vapor phase but in concentrations below 

quantifiable limits. 

The quantity of VOC's determined in each effluent gas stream was dependent 

on the level of biological activity observed within the soil column. For nearly all of the 

prevalent VOC's quantified. the residual concentrations detected in the azide control 

column was greater than in either of the active soil columns. Within the active soil 

columns the VOC content for nutrient amended soil column was routinely less than 

the non-amended column. The off-gas analysis. tabulated in Appendix C indicated a 

higher degree ofVOC's removed through volatilization in the azide control column than 

in the active columns. The vapor phase concentration differential was especially clear 

when comparing the azide control to the nutrient amended column. For e.xample. the 

amount of trichloroethene removed through volaWization alone in the azide control was 

1885 11g as compared to 470 11g in the nutrient amended column. 'This would indicate 
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that these compounds \vere degraded biologically, thus reducing the amount of 

compound available to be physically remo\'ed. 

4.0 CORRELATION BETWEEN RESULTS OF SVE AND BIOVENTING BENCH 

SCALE TESTS 

Relative VOC Removal Efficiencies 

VOC removal efficiency. when applied to soil vapor extraction. is a function of 

several factors including: 

1. individual VOC properties including molecular weight. vapor pressure. 

degree. and type of substitution groups (i.e. halogens). 

2. physical soil characteristics including soil type and organic matter content. 

and 

3. soil biochemical conditions with respect to supporting microbial growth 

including soil pH, moisture content. and relative levels of nitrogen (as 

ammonia). organophosphates and nitrates. 

A comparison was made between VOC removal rates achieved during the SVE 

bench scale tests (conducted at the VAPEX laboratory) and the bioventing bench scale 

tests (conducted by ENVIROGEN). The results of the comparison of relative removal 

efficiencies for the total detectable VOCs and the four predominant individual VOCs 

detected during the tests are presented in Table 4. 1. A table and _graph of the 

percent mass of VOCs removed as a function of pore volumes exchanged during the 

SVE/Column 3 test are presented in AppendLx C. 

The total number of pore volumes exchanged during each column test were 

calculated based on the test flow rates. the total column volume (soil filled). the total 

soil mass and the soil moisture content. A total of 11.013 pore volumes were 

e.xchanged during the SVE Column 3 test. A total of 2.973 to 3,163 pore volumes (an 

average of 3.073 pore volumes) were e.xchanged within the three bioventing columns. 

The percent VOC mass removed during the SVE/Column 3 test was higher 

than the percent mass removed during the bioventing tests. particularly for the non­

amended and the azide control columns (Table 4.1). The percent removed during the 

bioventing/nutrient amended column test was nearly equivalent. but typically slightly 

less than the percent VOC mass removed during the SVE/Column 3 test. The higher 
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VOC mass removal percentage can be attributed to the relatively large number of pore 

volumes exchanged during the SVE tests in comparison to the bioventing tests 

(11.000 vs. 3.000). The relatively high percentage of VOC mass removed during the 

bioventing/nutrient amended column test is indicative of an improved efficiency with 

respect to VOC removal rates due to enhanced microbial conditions (i.e .. 

biodegradation). 

An evaluation of the percent mass removed during the SVE/Column 3 test 

following approximately 3.000 pore volumes is presented in Table 4.1. The 

SVE/Column 3 test results at 3.000 pore volumes should be equivalent to the 

bioventing/non-amended column test results. Comparisons of percent VOC mass 

removed during the SVE/Column 3 test (3.000 pore volumes exchanged) with the 

percent mass removed during the bioventing/non-amended column test (3.083 pore 

volumes exchanged) indicated a relatively close correlation for three of the four 

predominant VOCs. as well as for the total (detectable) VOCs. The V APEX values. 

calculated at 3.000 pore volumes are based only on vapor phase data and do not 

include losses which may have occurred due to biodegradation. The comparisons 

were 55% vs. 72%. 88% vs. >98%. 70% vs. 67% and 70% vs. 76% for total xylenes. 

toluene. ethylbenzene and total VOCs. respectively. The relatively low percent 

removal of tetrachloroethene during the bioventing/non-amended column test may be 

a result of the variability associated with the soil sampling protocol associated with 

the EPA Method 8240 analysis. 

Further evaluation of the percent VOC mass removed following approximately 

3,000 pore volumes exchanged during the SVE/Column 3 test and the percent mass 

removed during the bioventing/nutrient amended and azide control column tests 

indicates a strong trend in which the relative VOC mass removed was greater for the 

soils in the nutrient amended column. and least in the soils in the azide control 

column. The VOC concentrations in the nutrient amended soil column. after only 

3.000 pore volume exchanges. were nearly equivalent to the final SVE/Column 3 test 

results requiring 11.000 pore volume exchanges. This indicates two major points: 

1. the addition of nutrients enhances the rate of VOC mass reduction as a 

function of pore volumes exchanged (i.e.. increases the relative 

effectiveness of SVE with respect to VOC removal rates). and 
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2. the SVE process achieves VOC removal by both physical stripping resulting 

from the air flo\v through the column (i.e.. convection) and by 

biodegradation (as demonstrated by the comparison of the VOC removal 

efficiencies of the non-amended and the azide control columns). 

Comparison of SVOC removal efficiencies obtained from ENVIROGEN and 

VAPEX data was not possible because only the VOC content was analyzed during 

interim sampling points. No SVOC data from the VAPEX column study is available at 

3.000 pore volumes. However. the removal efficiencies observed in the nutrient 

amended column soil were significantly greater then either the non-amended soil or 

azide amended control soil. The enhanced reductions, in the nutrient amended soil, 

was particularly significant when the various phthalate ester concentrations are 

compared with the less efficient colurrms. Only 10-15% of each phthalate compound 

remained in the nutrient amended soils when compared to the final concentrations 

observed in the azide control soil. 
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Table 4.1 Percent VOC Removal during SVE and Bioventing Tests 

Compound V APEX · SVE Study ENVIROGEN · Bioventing Study 

PV = 11.013 PV = 3.000 Nutrtent Non- Azide 
I Amended Amended Control 

PV = 2.973 PV = 3.083 PV = 3.163 

Total Xylenes 99.0 55.0 90.0 72.0 41.0 

Toluene 99.9 88.0 >99.0 >98.0 63.0 

Ethyl benzene 99.2 70.0 >98.0 67.0 39.0 

Tetrachloroethene >99.7 88.0 88.0 35.0 92.0 

Total VOCs 99.3 70.0 93.1 76.0 45.0 

(Detectable) 

PV= Pore Volume 

5.0 Summary 

The soil and vapor analysis indicate that greater removal of volatile and semi­

volatile compounds can be accomplished through utilization of bioventing technology 

with nutrient amendment to enhance the biological activity. For the OSCA soils 

uWized in this study. the concentrations of the majority of the organic compounds 

present were reduced more under either of the active conditions. Within the active 

conditions the nutrient amended soils demonstrated the greatest reduction in organic 

contamination. Analysis of the effluent streams from the vapor e.xtraction systems 

indicated that biological activity within the soils can reduce the amount of material 

removed through vapor e.maction due to biological removal prior to volaWization. 

In addition. the most significant removal of semi-volatile contaminants, such as 

several of the phthalate esters present in the soils, occurred only in the active soil 

columns. The majority of the SVOC's final concentrations were at analytical detection 

limits higher than remediation levels. In addition. isophorone and bis(2-ethylhe.xyl) 

phthalate still e.xceeded the pre-detennined remediation levels. As stated previously. 
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the e..xtent of removal increased as the levels of available nutrients increased. As 

illustrated \.,.ith the American Chemical Ser.ices OSCA soils. significant reductions in 

volatile and semi-volatile contaminants were accomplished in only sLx: weeks With the 

minimal addition of nutrients and air. More complete control of nutrients. some of 

which were e..x:hausted during the treatability study. and pH could result in even 

greater removal efficiencies for the OSCA soils. 
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4A. Sample Preparation.(Aqueous) 

1. A volume of sample from 0.1 to 20 mls is placed in a sparger vessel at a 

final volume of 20 rnls the sample is sparged for 12-15 minutes. 

2. The target compounds are recovered on a specific sorbent material that is 

pre-packed and attached to the vessel. 

3. The trap is placed on the thermal desorber then by heat stiipping the target 

analytes are transferred to the column. 

4B. Sample preparation. (solids) 

1. A weight of solid or sludge material from 0. 1 to 10 grams is placed in a 

sparger tube. 

2. A volume of lab pure water is added to the vessel to a final volume of 20 

rnls. 

3. The e.."'Ctract is sparged for 12-15 minutes at 30 rnls/rnin Helium. 

4. The target compounds are recovered on the sorbent tube. 

5. The tube is then thermally desorbed. 

4C. Sample preparation.(headspace vapor) 

1. Vapor stream is passed directly through the sorbent tube. 

2. The tube is then thermally desorbed. 

5. Standard Preparation 

A stock solution containing all the target analytes is prepared or purchased at 

a final concentration of 10000 ppm. The stock solvent used is an ultrapure 
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methanol. From this stock preparation a series of standards are prepared in the 

required concentrations to achieve the desired detection limit. 

6. Quality Control and Quality Assurance 

The following Quality control measures are performed as req~ired. 
Blank spikes 

Matrix spikes 

Duplicates 

Check standards 

3-5 point calibration 

Solvent blanks 

(All QA/QC available on request) 
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Nutrient Analysis Methods 

ALKALINITY AND pH 

A. Introduction 

This method is applicable to both water and soil samples. however, large 

concentrations of weak organic and inorganic acids may cause interference in this 

assay. In addition. the presence of oil and grease can cause sluggish response in the 

pH meter. For soil analysis. a sample is diluted with distilled water, mixed vigorously 

and titrated with a solution of H2S04 to end point of pH 4.5. Aqueous samples are 

titrated directly with total volume not to e.xceed 100 mi. 

~. Materials and Reagents 

1. Laboratory glassware (25 ml Class A buret. 125 ml beakers. etc.) 

2. Magnetic stirrer. 

3. Sulfuiic acid, 0.02N (0.55 ml concentrated H2S04 to one liter of dH20l. 

C. Procedure 

1. Combine 5 grams of soil sample to 45 ml dH20 in 125 ml erlenmeyer flasks 

and mix vigorously on magnetic stirrer. Before the titration of the sample. record 

the pH of the slurry. 

2. Titrate using a calibrated pH meter with the sulfuric acid solution to pH 4.5. 

Note the volume of H2S04 solution necessary to titrate soil sample. 

D. Calculations 

Alkalinity as mg CaC03/L = (Ax N x 50.000)/B 

Where: 
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A= ml standard acid used to reach titration end point 

N = normality of the standard acid (0.02) 

B = ml sample [usually 50 ml) 

Since there was a dilution factor of 1: 10 in the preparation of the soil sample. 

the figure above should be multiplied by 10 to determine the adjusted alkalinity value. 

Values obtained using the equation above will be reported as the following 

example indicates: Alkalinity as 1500 mg CaC03/L. The calculated lower detection 

limit of this assay has been calculated as approximately 7 mg/L. 
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ORTHOPHOSPHATE 

A. Introduction 

This method determines the total dissolved orthophosphate in wastewater. 

sludges. and soils. In the case of aqueous samples. if the analysis cannot be 

performed the same day of collection. the sample should be preserved with the 

addition of 2 ml concentrated H2S04 per liter and refrigerated at 4oc. High 

concentrations of copper. iron. and silicate can interfere with analysis by creating a 

precipitate and subsequent loss of phosphorus. The detection limit of this assay is 

approximately 0.03 mg orthophosphate. 

B. Materials and Reagents 

1. Acid-washed glassware: All glassware used in the following procedure should be 

washed with hot 1:1 HCl and rinsed with distilled water. This glassware should 

be used only for the determination of orthophosphate and after used. it should be 

rinsed with distilled water and kept covered until needed again. Commercial 

detergents should never be used to clean this glassware. Glassware needed 

includes 50. 100. 500. and 1000 ml volumetric flasks. 125 ml erlenmyer flasks, 

2. Spectronic 20 capable of measurements at 880 run. 

3. Sulfuric acid solution. 5N. Dilute 70 ml of cone. H2S04 ~ith dH20 to 500 ml in a 

volumetric flask. 

4. Antimony potassium tartrate solution. 1.3715 g K(SbO)C4H406·1/2H20 dissolved 

in 400 ml dH20 in 500 ml volumetric flask. dilute to volume. Store at 4°C in an 

amber glass-stoppered bottle. 

5. Ammonium molybdate solution. Dissolve 20 g (NH4l6Mo7024.4H20 in 500 ml of 

dH20. Store in a plastic bottle at 4°C. 

6. Ascorbic acid. 0.1M. Dissolve l. 76 g of ascorbic acid in 100 ml of dH20. The 

solution is stable for a week if stored at 4°C. 
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7. Combined reagent. MLx the above r .:agents in L\-}e follO\ving proportions for l 00 ml 

of the mLxed reagent: 50 ml 5N H2SO-l. 5 ml antimony potassium tartrate 

solution. 15 ml ammonium molybdate solution. and 30 ml of ascorbic acid. ML'C 

AFTER THE ADDITION OF EACH REAGENT. All reagents must reach room 

temperature before they are mLxed and must be mixed in the order given. If 

turbidity forms in the combined reagent. shake and let it stand for a few minutes 

until the turbidity disappears before proceeding. This reagent must be freshly 

prepared for each set of analyses. 

8. Stock phosphorus solution. Dissolve in dH20 0.2197 g of potassium dihydrogen 

phosphate, KH2P04 which has been dried in an oven at l05°C. Dilute solution to 

1000 ml in a volumetric flask. 1.0 ml = 0.05 mg P. 

9. Standard phosphoms solution. Dilute 10.0 ml of the stock phosphorus solution to 

500 rn1 with dH20 ( 1.0 rn1 = mg/rnl P). Using the standard solution, prepare the 

following standards in 50.0 rnl volumetric flasks: 

rn1 of Standard Micrograms 
Phosphorus Solution of Orthophosphate 

0 0 

5.0 5 

10.0 10 

20.0 20 

30.0 30 

40.0 40 

50.0 50 

Once prepared. transfer standards into 125 ml erlenmeyer flasks for utilization 

in the following procedure section. 

10. Phenolphthalein. Dissolve 0.5 g of phenolphthalein in a solution of 50 rn1 ethanol 

and 50 rn1 dH20. 
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C. Procedure 

1. For soil and sludge. combine 5 g of the sample \Vith 45 rnl dH20 in 50 rnl orange 

cap conical tubes. ML'( vigorously to solubilize the onhophosphate present in the 

diluent. Allow diluted samples to sit for a while (-15 minutes) to allow the larger 

soil particles to settle into the bottom of the tube. 

Remove 5 ml of the diluted soil sample and pass through a syringe filter (.45 mm) 

to remove turbidity that may interfere \Vith the assay. Combine the filtered 
aqueous samples with 45 ml of dH20 in 125 ml erlenmeyer flasks. In the case of 

aqueous samples. use 50 rnl of neat sample or dilute as necessary to achieve 

concentration range of assay. 

2. Add 1 drop of the phenolphthalein indicator to the 50 rnl sample. If a red color 

develops. add a strong-acid solution drop-wise until the color is discharged. 

3. Add 8.0 ml of the combined reagent to sample and mL'( thoroughly. After a 

minimum of 10 minutes. but no longer than 30 minutes. measure the absorbance 

of each sample at 880 nm \Vith the Spectronic 20. Use the reagent blank as the 

reference solution. 

D. CALCULATIONS 

1. Prepare a standard curve by plotting the absorbance values of the standards 

versus the corresponding onhophosphate concentrations. If sample absorbance 

values are beyond the range of the standards prepared. dilute accordingly and 

reread sample. 

2. Obtain microgram value of sample directly from the prepared standard curve. 

Divide microgram of orthophosphate by sample volume to report results as mg/1. 

Factor into the calculations the dilution factors created by the procedure above 

(i.e. a factor of 100 is created in C.l in the preparation of the soil and sludge 

samples). 
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AMMONIA DISTILLATION /TITRATION 

A. Introduction 

The sample is pH adjusted to >9.5 and distilled. The distillate is collected in a 

boric acid indicator solution and then titrated ~ith 0.02 Normal sulfuric acid solution. 

A calculation performed on the volume titrated against volume of sample distilled will 

yield a concentration of ammonia in the sample. 

B. Materials and Reagents 

1. Distillation apparatns 

2. Deionized Water 

3 Borate Buffer Solution 

a. Add 88 m1 0.1N NaOH solution to 500 m1 approximately 0.025M 

sodium tetra borate solution (9.5g Na2B407*10H20/L) and dilute to 1L. 

4. Sodium Hydroxide 6N 

5. Mixed Indicator Solution 

a. Dissolve 200 mg methyl red indicator in 100 m1 ethyl alcohol. 

Dissolve 100 mg methyl blue in 50 m1 ethyl alcohol. Combine solutions. 

Prepare monthly. 

6. Indicating boric acid solution 

a. Dissolve 20 grams Boric Acid granular into 1 Liter DI water. add 10 ml 

mixed indicator solution. and dilute to 1 Liter 

7. Standard Sulfuric Acid Titrant 

a. Prepare and standardized as directed in Alkalinity: 1ml=280 ug N. 
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C. Procedure 

1. Sample Preparation 

a. Flask capacity is 300 ml. For samples with very low ammonia 

content. 300 ml is the desired sample volume. For samples with higher 

concentrations of ammonia. use less sample and dilute up to 300 mls 

with DI water. Buffer Solution and adjust to pH 9.5 with 6N NaOH 

using phenylphthaline indicator solution. 

2. Distillation 

a. Distill sample at a rate of 6-10 ml/min with the tip of the delivery 

tube below the surface of acid receiving solution. Collect distillate in 50 

ml Boric Acid Indicating solution. Collect at least 200 ml distillate and 

titrate with 0.02N Sulfuric Acid Titrant. 

D. Quality Control and Quality Assurance 

The following Quality control measures are performed. 

Blank spikes 

Matrix spikes 

Duplicate Distillations 

Distillation blanks 

(other QA/QC available on request) 
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MICROBIOLOGICAL PROFILE 

A Introduction 

This purpose of this method is for the enumeration of bacteiia present in soil. 

sludge. wastewater and groundwater. There are basically two types of microbial 

populations of interest to ENVIROGEN. The most obvious population are the total 

viable bacteiial present in soil. sludge. etc. This bacterial population may also be 

characterized by the number of bacteria that are capable of utilizing specific 

compounds as their sole carbon and energy source. This information is useful to 

indicate the number of bacteria found indigenously in soil. water. etc. that can 

degrade the target compounds. 

Total viable bacterial counts can be determined in a number of ways. 

dependent upon the type of sample matrix (e.g. soil. water). The following procedure 

describes the process for determining the total viable bacterial found in soil and 

sludge samples. A sample is systematically diluted in sterile liquid medium to obtain 

a dilution range when plated onto plate count media results in a range capable of 

being enumerated (30-300 colonies). Since it is not known initially what the bacteiial 

counts will be. a range of dilutions are performed to achieve this 30-300 bacteiial 

colonies per petri plate. 

Materials and Reagents 

1. Sterile saline solution (.85 % NaCl) 

2. Steiile test tubes (18 x 150 mrn) containing 9 m1 steiile saline solution 

3. Petri plates containing R2A agar 

4. 50 m1 orange cap conical tubes 

5. Vorte.x mixer 

6. Incubator (30°C) 
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C. Procedure 

1. Transfer 1 g of sample into 50 ml conical tubes. Pipette 9 ml of the sterile saline 

solution into the conical tube and vorte.x thoroughly to achieve adequate mixing. Tilis 

transfer will serve as the first in a series of dilutions to bring the bacteria to 

countable range when plated. The effective dilution of the sample is 10-1 ( 11 10). 

2. Serially dilute the sample above transferring 1 ml of the sample into the test tubes 

containing 9 rnl of sterile saline solution. Vorte.x the contents of each tube thoroughly 

before transfering into subsequent tubes. As a rule of thumb. for soils whose 

bacterial population is unknown. There should be a total of seven dilution tubes per 

sample including the one created in step 1 above. Each subsequent dilution of the 

sample creates a dilution of 1/10. 

3. Pipette 0. 1 rnl of the contents of tubes 3-7 onto petri plates containing R2A agar 

in triplicate. Spread the liquid evenly on the plates using a glass rod and spreading ·.J 

table. 

4. Place plates in the incubator and incubate until visible colonies form (48-72). 

D. Calculations 

1. Observe the bacterial growth on the petri plates and chose the dilution which 

gives between 30-300 colonies per plate. Count each triplicate plate in the chosen 

dilution and record the number of colonies for each plate. Calculat~ the average 

number of colonies found on all three plates. Multiply this value by the inverse of the 

dilution factor. For e.xarnple. if on the plates which have a dilution factor of 10-6. you 

count 123. 142, and 137, you would get a value of 1.34 x 108. This would be a 

reported value of 1.3 x 108 cfu/g. 

CONTAMINANT SPECIFIC UTILIZERS 

To detennine the number of bacteria present in a particular sample that are 

capable of utilizing specific organic compounds. the procedure above is altered 

slightly. The sample is diluted in the same manner with the plating on plates 

containing agar containing BSM and noble agar. The organic compound of interest is 

also supplied to the bacteria in a number of ways depending upon the nature of the 
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compound. If the compound is H20-soluble w the level desired in the media (-5 

m~I). it is mL"Xed into the agar before the plates are poured. If the compound is 

volatile and cannot be combined into the agar itself. it can be supplied by vapor 

addition A common vapor addition method is to incubate the plates under a beaker 

with a serum bottle containing the volatile compound also under the beaker. 
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APPENDIX A 

Analytical Procdures 
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Analysis of Volatile Organic Compounds via Short Path Thermal Desorption and 

Gas Chromatography Mass Spectroscopy. 

1. Scope and Application. 

The analysis of volatile organics can be achieved using this method of 

analysis. All matrices. solid. liquid and gaseous. can be analyzed for any purgable 

organic substances. This analysis uses Thermal Desorption and GC-Mass 

spectrometric technologies to isolate volatile organic compounds identified in current 

methodologies. This method is enhanced by using capillary chromatography and 

cryo-focusing capabilities. 

2. Summary of Method. 

Liquid or solid samples are Helium sparged in a purge and trap device fitted 

with a pre-packed thermal desorption tube. Headspace samples are purged directly 

onto packing material in desorption tubes. The tube packing is specifically made for 

the particular target analytes. The tube is then thermally desorbed into a 

cryogenically cooled oven to capture low molecular weight volatile organic 

compounds in a capillary column. A temperature ramped program is then used to 

separate the compounds which are then analyzed using mass spectroscopy. Each 

target compound is analyzed utilizing standard curves with a minimum of three 

concentrations ranges. 

3. Instn•mentation 

Short Path Thermal Desorber (Scientific Instruments inc.) 

Dry purge time 30 sec. 

Injection time 30 sec 

Desorption time 5-10 min. 
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Desorption Temp. 250 degrees C 

Pur~e and Trap Device 

Flow 30 ml/min. 

12-15 min. Purge time 

Sorbent tubes 

Packing 2 ply 

packing #I Carbotrap(Supelco) 

packing #2 Carboxen (Supelco) 

GC type: Hewlett-Packard 5890 

Detector: 

Injector: 

Column: 

Program: 

Hewlett-Packard 5971 Mass spec. detector 

Split/ Splitless at 225° isothermal. 

Capillary. VOCOL or rt-1. 0.25 mm ID. 30 m. length 

0.5 J.l.m film 0.5 ml/min flow. 

from 5 to 250 degrees C target dependent 

Integration: Hewlett-Packard Chemstauon 

Injection: ID-2 Thermal Desorber 
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APPENDIXB 

Vapor Phase Tabes 
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Table 3.10 Soil Column Off Gas Analysis: PPMV 
Nutrient Amended 

Elapsed Time !'rom 0.25 1.50 3.00 15.50 6.00 16.00 -!7.00 
Prev1ous Sample 

Collection Time Length 0.25 0.25 0.50 1.00 1.00 1.00 1.00 

COMPOUND PPMV 

DicnJoromethane 0.00 0.00 0.00 1.12 0.37 0.00 0.00 

Acetone :'-10 :--m NO :'-iD :\"D i'<"D ND 
1.1-Dichloroethene ~"D :\"D NO ~"D i'iD :'ill NO 

Chloroform 1.07 0.27 0.00 0.53 19 0.00 0.00 

1.2-Dichloroethane )\;1) XD ND ;\I'D XD i\"D NO 
2-Butanone 2\iD :\"D NO )\;1) ND :\"D NO 

Trichloroethane 86 84 5.01 7.50 12 10 4.72 

Carbon Tetrachloride 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dichloropropane 35 67 33 53 21 70 46 

Trichloroethene 4.02 3.03 16 19 24 21 3.43 

1.1.2 Trichloroethane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Benzene NO :\"D NO NO ND (',1) NO 

4-Methyl-2-pentanone N:D :"ill ND 1\i"D ND :\"D NO 

Tetrachloroethene 12 8.32 20 23 32 29 126 

Toluene 97 91 28 34 69 64 101 
Chlorobenzene ND ND NO ::-m ND NO NO 
Ethylbenzene 9 7.13 12 13 13 12 2.61 

Styrene 0.92 0.31 0.00 1.84 0.61 0.61 0.61 

Xylenes 44 36 131 136 87 83 177 
Naphthalene N/A N/A N/A N/A N/A N/A N/A 

*ND=Not dectectable 

96.00 120.CO 360.00 

2.00 2.00 2.00 

0.00 0.00 0.00 

ND ~"D :\"D 
1\i"D ::-.u :\"0 

0.27 0.27 0.00 

~"D ND :\"D 
1\i"D ND :\"D 

2.25 5.40 0.00 

0.00 0.00 0.00 

13 3.36 0.00 

1.30 4.89 5.15 

0.00 0.00 0.00 

ND ND :\"D 
ND ND :\"D 
26 14 103 
72 12 8.65 

1\i"D ND :vD 

2.96 8.85 3.90 
0.31 0.00 0.00 

304 32 337 

N/A N/A N/A 



Table 3.11 Soil Column Off Gas Analysis: Total Compound Removal 
Nutrient Amended 

Elapsea Time trom 0.25 1.50 3.00 15.50 6.00 
Previous Sample 

Collection Time Length 0.25 0.25 0.50 1.00 1.00 

COMPOUND 

Elapsed Time .trom 0.25 1.50 3.00 15.50 6.00 
Previous Sample 

Collection Time Length 0.25 0.25 0.50 1.00 1.00 

Dichloromethane 0.00 0.00 0.00 0.30 0.10 

Acetone i'<TI ~TI :\'D ;-.m ND 

1.1-Dichloroethene l'<TI ::--ro l'<'D ~'D :'\I'D 

Chloroiorm 0.40 0.10 0.00 0.20 7.30 

1.2-Dichloroethane ND ND ND ND NO 

2-Butanone NO ND ND ND ND 

Trichloroethane 36 35 2.09 3.13 5.01 

Carbon Tetrachloride 0.00 0.00 0.00 0.00 0.00 

Dichloropropane 12 24 12 19 7.60 

Trichloroethene 1.67 1.26 6.72 7.98 10.04 

1.1.2 Trichloroethane 0.00 0.00 0.00 0.00 0.00 

Benzene u u u u u 
4-:\-tethyl-2-pentanone ND ::--rD ND ::--rD ;-.m 

Tetrachloroethene 6.06 4.16 10.01 11.64 16 

Toluene 28 26 8.10 9.68 20 

C hlorobenzene NO ND i'ITI ND r-m 
Ethylbenzene 2.87 2.32 3.86 4.23 4.15 

Styrene 0.30 0.10 0.00 0.60 0.20 

Xylenes 14 12 43 44 29 

Naphthalene 0.30 0.10 0.10 0.00 0.00 

*Values expressed m llg except where noted. 
*ND=Not dectectable 
*U=Dectected below quantifiable limits. 

16.00 47.00 96.00 120.CO 

1.00 1.00 2.00 2.00 

I 

16.00 47.00 96.00 120.00 

1.00 1.00 2.00 2.00 

0.00 0.00 0.00 0.00 

:\U i'<TI l'<TI r-m 
i'I'D i'ITI ND ND 

0.00 0.00 0.10 0.10 

ND ND i'I'D ND 
NO NO ND ND 

3.97 1.97 0.94 2.25 

0.00 0.00 0.00 0.00 

25 16 4.50 1.20 
8.78 1.43 0.54 2.04 

0.00 0.00 0.00 0.00 

t: u u u 
i'I'D NO i\'D ND 

15 63 13 6.79 

19 29 21 3.53 

ND ND ND NO 
3.78 0.85 0.97 2.89 

0.20 0.20 0.10 0.00 
27 58 99 11 

0.00 0.10 0.00 0.00 

360.00 

2.00 

360.00 

2.00 

0.00 

ND 
::--ro 

0.00 

ND 

ND 
0.00 

0.00 

0.00 
2.14 

0.00 

t: 
i'I'D 

51 

2.49 

:'-1"0 
1.27 

0.00 
110 

0.00 



Table 3.12 Soil Column Off Gas Analysis: Cumulative Totals 
Nutrient Amended 

Elapsed Time !rom 0.25 

I 
1.50 3.00 15.50 6.00 

Previous Sample 
Collection Time Length 0.25 0.25 0.50 l.QO 1.00 

COMPOUND 

DicnJoromethane i\D 0.00 0.00 0.90 2.10 

Acetone ND :"iD :\"D ND ND 

1.1-Dichloroethene zo.m :\TI i'<D i'm "'L) 

Chloroform 0.40 1.90 2.20 2.80 25 

1.2-Dichloroethane ND :\TI ND ND ND 

2-Butanone ND :\TI ::"ill NO ND 
Trichloroethane 36 249 361 376 401 

Carbon Tetrachloride ND 0.00 0.00 0.00 0.00 

Dichloropropane 12 122 230 322 402 

Trichloroethene 1.67 10.48 34 79 133 

1.1.2 Trichloroethane ND 0.00 0.00 0.00 0.00 

Benzene ND :--m ND ~'D ND 
4-:Methyl-2-pentanone ND :"o.TI ND j\j'D ND 

Tetrachloroethene 5.05 36 79 144 227 

Toluene 28 191 294 348 436 

Chlorobenzene l'<TI ND ~L) ND ND 
Ethylbenzene 2.87 18 37 61 86 

Styrene 0.30 1.50 1.80 3.60 6.00 

Xylenes 14 92 256 518 737 

Naphthalene 0.30 1.50 2.10 2.40 2.40 

*Values expressed m 1-1g except where noted. 
*ND=Not dectectable 

16.00 -l7.00 96.00 

1.00 1.00 2.00 

2.40 2.40 2.-lO 

ND :\"D :'ill 

1\TI i'<D NO 
47 47 48 

l'<TI ~"D ND 
ND ND ND 
428 445 454 

0.00 0.00 0.00 

499 624 687 

189 220 226 
0.00 0.00 0.00 

ND i'm ND 
ND ND ND 
320 552 779 

552 695 844 

ND ~'D !'m 
110. 124 129 

7.20 8.40 9.30 

904 1158 1628 

2.40 2.70 3.00 

120.00 360.00 

2.CO 2.00 

2.-lO 2.-W 

"'"D "'"'D 
i'iD :\TI 
48 48 
~L) :\"D 

ND 1\TI 
464 470 

0.00 0.00 

704 707 

233 246 
0.00 0.00 

l'<'D :-m 
ND ND 
838 1013 

916.88 935 

ND ND 
141 154 

9.60 9.60 

1957 2318 

3.00 3.00 



Table 3.13 Soil Column Off Gas Analysis: PP:MV 
No Nutrient Amendments 

Elapsed Time !rom 0.25 1.50 3.00 15.50 6.00 16.00 -4 7.00 
PreVious Sample 

Collection Time Length 0.25 0.25 0.50 1.00 1.00 1.00 1.00 

COMPOUND P.t>MV 
' 

Dicn!oromethane 0.00 0.00 0.00 0.00 0.37 0.00 0.37 
Acetone 1'11) ND i'<U i'I"D ND 7\T[) ND 

1.1-Dichloroethene ND ;\1) i\'D ~'D i.\1) :'-;1) ND 

Chloroform 0.80 0.00 0.00 0.00 2.93 0.27 1.60 

1.2-Dichloroethane ND :-.u :m :'-.'D ND :"<1) 041) 

2-Butanone ND l\TI ND ND ND i.\1) i'llJ 

Trichloroethane 190 0.00 0.00 12 12 0.00 0.00 

Carbon Tetrachloride 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dichloropropane 1.12 0.00 0.84 0.00 0.56 0.56 1.40 

Trichloroethene 734 0.00 0.00 12 12 0.00 0.00 

1,1.2 Trichloroethane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Benzene ND ND ND ND i:'-11) ND ND 
4-Methyl-2-pentanone ND l'I'D l'iD ND ND ND ND 

Tetrachloroethene 1423 0.00 0.00 21 21 0.00 0.00 

Toluene 1767 0.00 0.00 31 31 0.00 0.00 

C hlorobenzene ND ND ND ND 1'11) ND ND 
Ethylbenzene 0 0.00 0.00 11 11 0.00 0.00 

Styrene 1 0.00 1.23 0.00 0.61 0.31 0.92 

Xylenes 9261 0.00 0.00 207 207 0.00 0.00 

Naphthalene N/A N/A N/A N/A N/A N/A N/A 

*ND=Not dectectable 

96.00 120.00 360.00 

2.00 2.00 2.00 

1.12 1.87 0.00 

i'm ND ;\,1) 

ND i.\1J :-m 
0.27 0.00 0.53 

ND i.\TI NO 

ND (',1) :--;o 
12 3.36 5.88 

0.00 0.00 0.00 
1.40 0.28 0.00 

11 5.26 14 
0.00 0.00 0.00 
ND 041) i.\'D 

ND ND ND 
36 14 142 
79 ll 8 

ND i.\1) :-iD 
0.76 8.96 73 
0.61 0.00 0.00 
70.04 31 382 

N/A ~/A N/.!\ 



------------------

Table 3.13 Soil Column Off Gas Analysis: PPMV 
No Nutrient Amendments 

Elapsed Time !rom 0.25 1.50 3.00 15.50 6.00 16.00 47.00 
Previous Sample 

Collection Time Length 0.25 0.25 0.50 1.00 1.00 1.00 1.00 

COMPO miD PPMV 

Dicnlorometnane 0.00 0.00 0.00 0.00 0.37 0.00 0.37 

Acetone !liD i\"D ND :..u ;-.m :'-.TI :'-I'D 
1.1-Dichloroethene :'-iD :\"D :--m :-.u :--m l\TI :'-11) 

Chloroform 0.80 0.00 0.00 0.00 2.93 0.27 1.60 

1.2-Dichloroethane :-.u XD NO i\TI :'-iD XD NO 

2·Butanone :\U :\TI i';TI ~"D :\TI XD :\U 

Trichloroethane 190 0.00 0.00 12 12 0.00 0.00 

Carbon Tetrachloride 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dichloropropane 1.12 0.00 0.84 0.00 0.56 0.56 1.40 

Trichloroethene 734 0.00 0.00 12 12 0.00 0.00 

1.1.2 Trichloroethane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Benzene NO :'m ND ND ND i\TI :'ill 

4-:vtethyl-2-pentanone ND ::'<TI ND ND i'ITI ND NO 

Tetrachloroethene 1423 0.00 0.00 21 21 0.00 0.00 

Toluene 1767 0.00 0.00 31 31 0.00 0.00 
Chlorobenzene ND :'II"D ND ND :-.10 :\TI ~1) 

Ethylbenzene 0 0.00 0.00 11 11 0.00 0.00 
Styrene 1 0.00 1.23 0.00 0.61 0.31 0.92 

Xylenes 9261 0.00 0.00 207 . 207 0.00 0.00 

Naphthalene N/A N/A N/A N/A N/A N/A ~/A 

*ND=Not dectectable 

96.00 

2.00 

1.12 

ND 

"m 
0.27 

~TI 

i';TI 

12 
0.00 

1.40 

11 
0.00 

i'm 
:-m 
36 

79 

ND 
0.76 

0.61 

70.04 

N/A 

120.00 360.00 

2.00 2.00 

1.87 0.00 

i\TI :\TI 
i'<TI ;\,TI 

0.00 0.53 

ND :'-<TI 
ND :'-iD 

3.36 5.88 

0.00 0.00 

0.28 0.00 

5.26 14 

0.00 0.00 

ND i\TI 

ND XD 

14 142 

11 8 

i'<TI :\U 

8.96 73 
0.00 0.00 

31 382 

N/A ":-i/A 



Table 3.14 Soil Column Off Gas Analysis: Total Compound Removal 
No Nutrient Amendments 

E1apsea Time rrom 0.25 1.50 3.00 15.50 6.00 
Previous Sample 

Collection Time Length 0.25 0.25 0.50 1.00 1.00 

coMPOUND 

r.'Tapsea Time !rom 0.25 l..::lO 3.00 15 . .::l0 6.00 
Pre·.ious Sample 

Collection Time Length 0.25 0.25 0.50 1.00 1.00 
Dichloromethane 0.00 0.00 0.00 0.00 0.10 

Acetone ~"D ""u ND NO ND 
1.1-Dichloroethene ND i'<"D ND i'm :\"0 

Chloroform 0.30 0.00 0.00 0.00 1.10 
1.2-Dichloroethane ND i'<"D ND ND ND 

2-Butanone ND ND ND NO ND 
Trichloroe[bane 79.30 0.00 0.00 4.91 4.91 

Carbon Tetrachlonde 0.00 0.00 0.00 0.00 0.00 
D ichloro pro pane 0.40 0.00 0.30 0.00 0.20 
Trichloroethene 305.88 0.00 0.00 4.97 4.97 

1.1 .2 Trichloroethane 0.00 0.00 0.00 0.00 0.00 
Benzene u v {j u u 

4-Methyl-2-pentanone l\"D ND !'I'D ND ND 
Tetrachloroethene 711 0.00 0.00 10 10 

Toluene 510 0.00 0.00 8.93 8.93 
Chlorobenzene :-m ND ND ND ND 
Ethylbenzene 0.00 0.00 0.00 3.66 3.66 

Styrene 0.30 0.00 0.40 0.00 0.20 
Xylenes 3020 0.00 0.00 67 67 

:'-laphthalene 0.90 0.00 0.50 0.00 0.70 

*Values expressed m ~g except where noted. 
*ND=Not dectectable 
*U =Dectected below quantifiable limits. 

16.00 "* 7.00 96.00 1:20.00 

1.00 1.00 2.00 2.00 

16.00 -*7.00 96.00 1:20.00 

1.00 1.00 2.00 2.00 
0.00 0.10 0.30 0.50 
~D ND ~'D ND 

"""D ND NO i'<"D 
0.10 0.60 0.10 0.00 
ND ND i'<"D ND 
i'<"D ND ND ND 

0.00 0.00 4.97 1.40 
0.00 0.00 0.00 0.00 
0.20 0.50 0.50 0.10 
0.00 0.00 4.43 2.19 
0.00 0.00 0.00 0.00 
c u u u 

ND !'I'D ND ND 
0.00 0.00 18 6.94 
0.00 0.00 23 3.10 
ND ND !'I"D ND 

0.00 0.00 0.25 2.92 

0.10 0.30 0.20 0.00 
0.00 0.00 23" 10 
0.20 0.40 0.20 0.00 

360.00 

2.00 

360.00 

2.00 
0.00 

ND 
~"D 

0.20 

ND 

ND 
2.45 

0.00 
0.00 
5.69 
0.00 

u 
ND 
71 

2.37 
~"D 

23.80 

0.00 
1256 
0.20 



Table 3.15 Soil Column Off Gas Analysis: Cumulative Totals 
No :'iutrient Amendments 

Elapsed Time trom I 0.:25 1.50 3.00 15.50 6.00 
Previous Sample 

Collection Time Length 0.25 0.25 0.50 1.00 1.00 

COMPOUND I 
Dtcnloromelh.ane ~0 0.00 0.00 0.00 0.30 

Acetone ::-.10 !'.TI NO ~m .\TI 

1.1-Dichloroethene ::-.10 ::-.m ;:-.m ND ~0 

Chloroform 0.30 1.20 1.20 1.20 -l.50 

1 .2-0ichloroethane '<'D !'.TI :--;o :-.m :-m 
2-Butanone !'.'D ;:";l) :-.m NO ;-.;o 

Trichloroethane 79 317 317 332 361 

Carbon Tetrachloride :.';l) 0.00 0.00 0.00 0.00 

Dichloropropane 0.30 1.60 2.50 3.40 4.00 

Trichloroethene ND 1224 1224 1238 1268 

1.1.2 Trichloroethane ND 0.00 0.00 0.00 0.00 

Benzene .\'D !'.'D :'ill ND ;:";'D 
4-Methyl-2-pentanone .\'D .\TI :'ill ND ND 

Tetrachloroethene 711 2846 2846 2877 2939 

Toluene 510 2039 2039 2066 2120 

Chlorobenzene .:'-;'D !'.TI .:'-;'D ~'D ND 
Ethylbenzene :'ill 0.00 0.00 11 33 

Styrene 0.30 1.20 2.40 3.60 4.20 

Xylenes 3020 12079 12079 12281 12686 

i'iaphthalene 0.9 3.60 5.10 6.60 8.70 

*Values expressed m ~g except where noted. 
*ND=Not dectectable 

16.00 47.00 96.00 

1.00 1.00 2.00 

0.60 0.90 2.10 

l'm :-m NO 

lim :'ill ND 
8.10 10.20 12.30 

ND !'.'D !'m 
~TI ;:";l) ND 

376 376 391 

0.00 0.00 0.00 

5.20 7.30 10.30 

1283 1283 1296 

0.00 0.00 0.00 

ND ND ND 
ND NO ND 

2970 2970 3024 

2146 2146 2214 

ND ND ND 
44 44 45 

5.10 6.30 7.80 

12888 12888 12956 

11 13 15 

120.00 JoO.OO 

2.00 2.00 

4.o0 o.OO 

.\TI .\TI 

.\TI .\TI 
12.60 13.20 

~TI ~D 

!'.'D ::-.10 

410 422 

0.00 0.00 

12.10 12..+0 
1316 1340 
0.00 0.00 
j\jl) j\jl) 

i\TI ND 
3098 3331 

2292 2308 
!'.TI !'.'D 
54 134 

8.40 SAO 
13055 13459 

16 16 



Table 3.16 Soil Column Off Gas Analysis: PPMV 
Azide Control 

Elapsea Time rrom 0.:2;:, !.50 3.00 15.50 6.00 16.00 47.00 
Previous Sample 

Collection Time 0.25 0.25 0.50 1.00 1.00 1.00 1.00 
' Length 

Compowid PPMV 

Dtchioromelhane 0.00 1.12 0.00 0.00 0.00 0.75 0.00 

Ace [One :\0 :\TI :'ill :'ill :'-10 :\U NO 
1.1·Dichloroethene :\U :\'D ND NO ND :'-iD i'm 

Chloroform 0.00 0.80 0.00 0.00 0.00 0.53 0.00 

1.2-0ich!oroethane :\U :\TI :'ill i'.U :'ill NO NO 

2-Butanone :'ill :\TI ;>m !'m i'm ND ND 

Trichloroethane 83 10 76 78 54 51 0.00 

~arbon Tetrachloride 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Oichloropropane 0.00 0.28 0.28 1.96 1.40 0.00 0.00 

Trichloroethene 231 - ')- 68 70 221 219 0.00 , __ ;:, 

1.1.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Trtch1oroethane 

Benzene i'I'D Z'<'D ND ND t-.U ND ND 
4-Methyl-2- :'ill :\TI ND ND ND t-.'D NO 
pentanone 

Tetrachloroethene 30 33 133 118 156 151 2.74 

Toluene 145 24 148 144 156 148 4.42 

Chlorobenzene ND :--.u ND ND ND ND ND 
Ethylbenzene 48 26 25 7.13 23 19 2.85 

Styrene 0.00 0.92 1.53 0.00 0.31 0.00 0.00 

Xylenes 232 228 435 246 342 323 17 

Naphthalene N/A N/A N/A N/A N/A N/A N/A 

*ND=Not dectectable 
*U=Dectected below quantifiable limits. 

96.00 120.00 360.00 

2.00 2.00 2.00 

0.00 0.00 0.00 
:\TI <'m 1\."D 
i';l) :"JD :'-iD 

0.00 0.00 0.00 

ND ND ND 
J:\jl) ND ~TI 

2.10 6.36 5.80 
0.00 0.00 0.00 
0.00 0.00 0.00 

2.37 5.31 16 
0.00 0.00 0.00 

ND ND l'<'D 
ND ND ND 

27 15 150 
150 15 146 
ND ND ND 

3.74 9.19 78 

0.00 0.00 0.00 

442 35 484 
N/A N/A N/A 



Table 3.17 Soil Column Off Gas Analysis: Total Compound Removal 
Azide Control 

E!apsea Time .tram 0.25 1.50 3.00 15.50 6.00 
Previous Sample 

Collection Time Length 0.25 0.25 0.50 1.00 1.00 

' 
Compound 

Dichloromelhane 0.00 0.30 0.00 0.00 0.00 

Acetone ND :.\'D :"<'D :-.ID ::\D 
1.1-Dichloroet.hene ND :-.n i'<"D :"l'D ~1) 

Chloroform 0.00 0.30 0.00 0.00 0.00 

1.2-Dichloroet.hane :'ill !'11) ND i'.'D ND 

2-Butanone ND ND ND ND ND 

Trichloroethane 35 4 31 32 23 
Carbon Tetrachloride 0.00 0.00 0.00 0.00 0.00 

Dichloropropane 0.00 0.10 0.10 0.70 0.50 

Trichloroet.hene 96 3 28 29 92 
1.1.2 Trichloroethane 0.00 0.00 0.00 0.00 0.00 

Benzene L' u u u L' 
4-.Met.hyl-2 -pentanone l\4'D i'."D ilo'D ~'D :".'D 

Tetrachloroet.hene 15 17 66 59 78 
Toluene 42 7 43 41 45 

Chlorobenzene ND ND ND ND l'II"D 
Ethylbenzene 16 8.48 8.04 2.33 7.35 

Styrene 0.00 0.30 0.50 0.00 0.10 

Xylenes 76 74 142 so 111 

Naphthalene 0.30 0.10 0.20 0.00 0.00 

*Values expressed m J..lg except where noted. 
*ND=Not dectectable 
*U=Dectected below quantifiable limits. 

16.00 47.00 96.00 120.00 

1.00 1.00 2.00 2.00 

0.20 0.00 0.00 0.00 
:\"D ND i'<"D 0:D 
::"<1) ND :".'D ;:-.,1) 

0.20 0.00 0.00 o.uo 
ND ND ND ~'D 

i'lD ND ND ND 
21 0 0.88 2.65 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

91 0.00 0.99 2.21 
0.00 0.00 0.00 0.00 
u u u L' 

ND ND ND i'<"D 

76 1.37 13 7.33 
43 1.27 43 4.47 

ND ND 1\I"D 11m 
6.08 0.93 1.22 3.00 
0.00 0.00 0.00 0.00 

105 5.46 144 12 

0.10 0.00 0.00 0.00 

360.00 

2.00 

0.00 

:\D 
;>;D 

0.00 

:"l'D 
ND 

2.42 
0.00 
0.00 
6.55 
0.00 

L' 
::\D 
75 
42 

:o-."D 
,.,~ 

-:> 

0.00 

158 
0.00 
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Table 3.18 Soil Column Off Gas Analysis: Cumulative Totals 
Azide Control 

Elapsed Time rrom 0.:25 1.50 3.00 15.;:)0 6.00 
Prev10us Sample 

Collection Time Length 0.25 0.25 0.50 1.00 1.00 

COMPOlf.IID 

Dtchloromethane :-ilJ 0.90 1.80 1.80 1.80 

Acetone :\TI :"<TI ND ND ND 

l.l-Dichloroe!hene :\TI ~TI ND ;'\;D :"m 

Chlorororm :\TI 0.90 1.80 1.80 l.SO 

1.2-Dichloroethane :\TI 1'-ITI :-.m :'-iD :\TI 

2-Butanone ND :\"D ND ND i\m 
Tnchloroethane 35 151 258 450 615 

Carbon Tetrachloride ND 0.00 0.00 0.00 0.00 

Dichloropropane 1'-ITI 0.30 0.90 3.30 6.90 

Trichloroelhene 96 394 488 659 1023 

1.1.2 Trichloroethane ND 0 0 0 0 
Benzene 1'-I"D :--m :-m 1'-I"D ND 

4-Methyl-2-pentanone ND ND :--m ND ND 

Tetrachloroe thene 16 110 359 736 1146 
Toluene 42 188 337 589 849 

C hlorobenzene ~"D 1'-ITI ND ~m ND 

Ethylbenzene 16 88 138 169 198 
Styrene rm 0.90 3.30 4.80 5.10 

Xylenes 76 526 1175 1841 2416 

Naphthalene 0.30 1.50 2.40 3.00 3.00 

*Values expressed m ~J,g except where noted. 
*ND=Not dectectable 
*U=Dectected below quantifiable limits. 

16.00 -+7.00 96.00 

1.00 1.00 2.00 

2.-tO 3.00 3.00 

1'-ITI :--m ND 

!'ill :'liD :\"D 

2.40 3.00 3.00 

:"m i'liD 1\ITI 

ND 1'-ITI ND 

746 809 812 

0.00 0.00 0.00 

8.40 8.40 SAO 

1572 1846 1849 

0 0 0 
ND ND :-..u 
ND ND ~TI 

1607 1837 1882 

1111 1243 1377 

ND ['.'D ND 

238 259 266 

5.40 5.40 5.40 

3066 3398 3847 

3.30 3.60 3.60 

120.00 360.00 

2.00 2.00 

3.00 3.00 
1'-ITI ND 
:"m :\"D 

3.00 3.00 
ND ~TI 

ND ND 

822 837 
0.00 0.00 
8.40 8.40 
1859 1885 

0 0 
(ljl) ND 
ND ND 

1944 2191 
1521 1660 
ND ND 
278 363 
5.40 5.40 
4314 4822 
3.60 3.60 
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ANAL YTJCAL REPORT 

+-------------------------------------------------------+ 

Report To: 

Project: 

Mr. John Polonsky 
Vapex Environmental Tech 
480 Neponset Street 
canton, MA 02021 

Semi volatiles 

+-------------------------------------------------------+ 

03/23/1993 

NET Job Number: 93.00677 

National Environmental Testing 

NET Atlantic, Inc. 
Cambridge Division 

12 Oak Park 
Bedford, MA 01730 



NET Cambridge Division 

ANALYTICAL REPORT 

Report To: 

Mr. John Polonsky 
Vapex Environmental Tech 
480 lleponset Street 
Canton, MA 02021 

Report Date: 03/23/1993 

Project: Semivolatiles 

P.O. llo: Collected By: 

Job Description: Semivolatiles 

Reported By: 

National Environ.ental Testing 
IIET Atlantic, Incorporated 
Ca~Zridge Oiviaion 
12 O.lc Parle 
Bedford, JiCA 01730 

NET Jcb NUIIIber: 93.00677 

NET Client llo: 79670 

Shipped Via: 

Airbi ll llo: 

This report has been approved and certified for release by the following staff. Please feel free to call the NET P<OjK'?):;:;;;;?i G)-" <-"· 

o. ""'"' """ "'"'"'~'~--~ NET Project Manager Laboratory Director 

Analytical data for the following samples are included in this data report. 

SAMPLE 
10 

Control·1 

NET 
JO 

72939 

DATE 
TAJCEJI 

TIME 
T.Aall 

DATE 
REC'D 

03/15/1993 

MATRIX 

SOIL 



Report Date: 03/23/1993 

Report To: VapeJt Envi rormental Tech 

Project: S..ivolatiles 

Sample ID: Control·1 

NET Sample No: 72939 

Parameter 

NET Cambridge Division 

ANALYTICAL REPORT 

Result Units 

EX Acid/Base/Neutrals 8270 S 03/16/1993 date 

lifT Job llo: 93.00677 

Date Rec'd: 03/15/1993 

Analysis 
Date 

03/16/1993 

Analyst 

ner 



Report Date: 03/23/1993 

Report To: Vapex Environmental Tech 

Project: Seaivolatiles 

s..ple ID: Control-1 

NET s..ple No: 72939 

Parameter 

TCL Acid/Base/Neutrals 8270 
Acenapnthene 
Acenapnthylene 
Anthracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fiuoranthene 
Benzo(g,h,i)Perylene 
Benzo(k)Fiuoranthene 
Benzoic Acid 
Benzyl Alcohol 
4-Bromophenyl·phenylether 
Butylbenzylphthalate 
4-Chloro-3-Methylphenol 
4-Chloroaniline 
bis<2·Chloroethoxy)Methane 
bisC2·Chloroethyl)Ether 
bis(2·ChloroisopropyllEther 
2-Chloronapnthalene 
2-Chlorophenol 
4-Chlorophenyl-phenylether 
Chrysene 
Di-n·Butylpnthalate 
Di·n·OCtyl Phthalate 
Dibenz(a,h)Anthracene 

'----" Oibenzofuran 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethylphthalate 
Dimethyl Phthalate 
2,4-Dimethylphenal 
4,6-0initro-2-Methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
bis(2·Ethylhexyi)Phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1,2,3-cd)Pyrene 
I sophorone 
2·Methylnaphthalene 

NET Cambridge Division 

ANALYTICAL REPORT 

Result Units 

s 
<9000. u;/t:; 
<9000. ug/t:g 
<9000. ug;t:g 
<9000. ug/ICg 
<9000. ug/ICg 
<9000. ug/ICg 
<9000. ug/ICg 
<9000. ug/ICg 
<9000. ug;JCg 
<9000. ug/Kg 
<9000. UQ/Kg 
89000 ug/ICg 
<9000. ug;JCg 
<9000. ug/ICg 
<9000. ug/IC; 
<9000. ug/ICg 
<9000. ug/ICg 
<9000. ug/ICg 
<9000. u;/ICg 
<9000. u;/ICg 
<9000. ug/Kg 
480000 ug/ICg 
<9000. ug/ICg 
<9000. ug/IC; 
<9000. ug/lr::g 
20000 ug/ICg 
<9000. ug;JCg 
<9000. I.Jg/ICg 
<9000. ug/ICg 
<9000. ug/ICg 
<9000. ug/ICg 
50000 ug/ICg 
<9000. u;/Kg 
<9000. u;/Kg 
<9000. ug/Kg 
<9000. ug/ICg 
<9000. ug/Kg 
910000 u;/ICg 
<9000. u;/ICg 
<9000. ug/ICg 
<9000. ug/ICg 
<9000. ug/ICg 
<9000. u;/ICg 
<9000. UV/ICg 
<9000. UV/ICg 
160000 ug/ICg 
110000 u;/Kg 

IIET Job No: 93.00677 

Date Rec'd: 03/15/1993 

Analr.;is 
Dlte 

OJ/23/1993 

Anal r.;t 

jc; 



Report Date: 03/23/1993 

Report To: Vapex Environaental T~h 

Proj~t: ~ivolatiles 

Sample ID: Control·1 

NET S~le No: 72939 

Parameter 

2-Metl'lylphenol 
4·Methylphenol 
N-Nitroso-di-n-Propylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
Naphthalene 
2-Ni troani line 
3-N i troani line 
4·Nitroaniline 
Nitrobenzene 
2- N i tropileno l 
4-N i trophenol 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6·Trichlorophenol 

NET Cambridge Division 

ANALYTICAL REPORT 

lesul t Units 

<9000. ug/Kg 
10000 ug/(g 
<9000. ug/Kg 
<9000. ug/IC; 
<9000. u;/IC; 
260000 u;/IC; 
<9000. u;/K; 
<9000. ug/Kg 
<9000. ug/ICg 
<9000. u;/IC; 
<9000. ug/ICg 
<9000. ug/Kg 
<9000. 1..111/IC; 
<9000. ug/ICg 
<9000. u;/Kg 
<9000. ug/ICg 
<9000. u;/ICg 
<9000. ug/ICg 
<9000. u;/IC; 

NET Joe No: 93.006n 

Date l~'d: 03/15/1993 

AnllY5iS 

Date 

03/23/1993 

Analyst 

jcg 



NET Cambridge Division 

QUALilY CONTROL DATA 

Client: Vapex Environnental TI!Ch IIET Job llo: 93.00677 

Project: Semivolatiles Report Date: 03!23/1993 

Surrogate Standard Percent Recovery 

Abbreviated Surrogate Standard Names: 
SS1 SS2 SS3 SS4 SSS SS6 SS7 ssa 559 SS10 SS11 5512 
2·Fluor Phenol· 2,4,6-T 2·Fluor Nitrobe p·Terph 

Percent Recovery 
5~le ID NET ID Matrix SS1 552 SS3 SS4 SSS SS6 SS7 ssa SS9 SS10 SS11 SS12 

Control·1 72939 SOIL OIL OIL OIL OIL OIL OIL 

--------------------------------------------------------------------------------------------------------------------------
Notes: 
NR • This surrogate standard is Not Required. Other versions of this test method may use this sur~ogate standard. 
Oil - This surrogate standard was diluted to below detectable levels due to concentrations of enalytes in this sample. 

COII1)lete Surrogate Standard Names Listed by Analysis: 

Pesticide Surrogate Standards: 
Decachl ,. Oecachlorobiphenyl Dibutyl • Dibutylchlorendate 

Volatile Surrogate Standards: 
Bromofl a Bromofluorobenzene 1,2·Dichl = 1,2·0ichloroethane·d4 

Drinking Water Method 524 1,2·0ichl • 1,2·0ichlorobenzene·d4 

Semivolatlile Surrogate Standards: 
Z·Fluor (1st) • Z·Fluorobiphenyl 
2·Fluor (2nd> • 2-Fluorophenol 

Herbicides Surrogate Standard: 
2,4-Die • 2,4·Dichlorophenyl acetic acid 

Phenol· • Phenol ·d6 
Nitrobe • Nitrobenzene·d5 

Petroleum Hydrocarbon Fingerprint Surrogate Standard: 
2·Fluor = 2·Fluorobiphenyl para-Te a para·Terphynyl 

Tetrach • Tetrachloro·~·xylene 

Toluene • Toluene-dB 

Z,4,6·T • 2,4,6-TribraftOPhenol 
p·Terph • p·Terphenyl 



Report To: Vapex Environmental 

Project: Se~~i volatiles 

Test Neme 

NET Cambridge Division 

QUALilY CONTROL DATA 

Tech NET Joe No: 

Report Date 

Method Blank Analysis Data 
Rl.61 R~r~ 

Result Units Batch Date 

93.00677 

: 03/23/1993 

ANlyst 
Initials 

-------------------------------------------------------------------------------
--------------------------------------------

TCL Acid/Base/Neutrals 8270 s 
2- F luorophenol 74 X recov. 189 03/20/1993 cdl 

Phenol-dS 82 X recov. 189 03/20/1993 cdl 

2,4,6-Tribromophenol 80 X recov. 189 03/20/1993 cdl 

2- F luorobiphenyl 82 X recov. 189 03/20/1993 cdl 

Nitrobenzene-d15 81 X recov. 189 03/20/1993 cdl 

p- Terpl1enyl-d14 100 X recov. 189 03/20/1993 cdl 

Acenaci'lthene <40 ug/IC; 189 03/20/1993 cdl 

Ac~pnthylene 
<40 ug/ICg 189 03/20/1993 cdl 

Anthracene <40 ug/ICg 189 03/20/1993 cdl 

Benzo(a)Anthracene <40 ug/ICg 189 03/20/1993 cdl 

Benzo(a)Pyrene <40 ug/ICg 189 03/20/1993 cdl 

Benzo(b)Fluoranthene <40 ug/ICg 189 03/20/1993 cdl 

Benzo(g,h,ilPerylene <40 ug/IC; 189 03/20/1993 cdl 

Benzo(k)Fluoranthene <40 ug/IC; 189 03/20/1993 cdl 

4-Bromoohenyl-pnenylether <40 ug/ICg 189 03/20/1993 cdl 

Butylbenzylphthalate <40 ug/IC; 189 03/20/1993 cdl 

4-Chloro-3-Methylpnenol <40 ug/ICg 189 03/20/1993 cdl 

bisC2-Chloroethoxy)Methane <40 ug/ICg 189 03/20/1993 cdl 

bis(2-Chloroethyl)Ether <40 ug/ICg 189 03/20/1993 cdl 

bis(2-Chloroisopropyl)Ether <40 ug/ICg 189 03/20/1993 cdl 

2-Chloronaphthalene <40 ug/ICg 189 03/20/1993 cdl 

2-Chlorophenol <40 ug/ICg 189 03/20/1993 cdl 

4-Chlorophenyl-pnenylether <40 ug/ICg 189 03/20/1993 cdl 

Chrysene <40 ug/ICg 189 03/20/1993 cdl 

Di-n-Butylphthalate <40 ug/ICg 189 03/20/1993 cdl 

Di-n-Octyl Phthalate <40 ug/ICg 189 03/20/1993 cdl 

Dibenz(a,h)Anthracene <40 ug/lCg 189 03/20/1993 cdl 

1,2-0ichlorobenzene <40 ug/ICg 189 03/20/1993 cdl 

1,3-0ichlorobenzene <40 ug/ICg 189 03/20/1993 cdl 

1,4-0ichlorobenzene <40 ug/ICg 189 03/20/1993 cdl 

3,3'-Dichlorobenzidine <40 ug/lCg 189 03/20/1993 c:dl 

2,4-Dichlorophenol <40 ug/ICg 189 03/20/1993 cdl 

Diethylphthalate <40 ug/ICg 189 03/20/1993 c:dl 

Dimethyl Phthalate <40 ug/Kg 189 03/20/1993 cdl 

2,4-Dimethylpnenol <40 ug/ICg 189 03/20/1993 cdl 

4,6-Dinitro-2-Methylphenol <40 ug/IC; 189 03/20/1993 cdl 

2,4-Dinitroph~l <40 ug/Kg 189 03/20/1993 cdl 

2,4-Dinitrotoluene <40 ug/Kg 189 03/20/1993 cdl 

2,6-Dinitrotoluene <40 ug/ICg 189 03/20/1993 cdl 

bisC2-Ethylhexyl)Phthalate <40 ug/Kg 189 03/20/1993 c:dl 

Fluoranthene <40 ug/ICg 189 03/20/1993 c:dl 

Fluorene <40 ug/ICg 189 03/20/1993 cdl 

Hexachlorobenzene <40 ug/Kg 189 03/20/1993 cdl 

Hexachlorobutadiene <40 ug/Kg 189 03/20/1993 c:dl 

Hexac:hlorocyclopentadiene <40 ug/Kg 189 03/20/1993 cdl 

Hexachloroethane <40 ug/ICg 189 03/20/1993 c:dl 

lndenoC1,2,3-cd)Pyrene <40 ug/Kg 189 03/20/1993 cdl 

Isophorone <40 ug/Kg 189 03/20/1993 c:dl 

N-Nitroso-di-n-Propylamine <40 ug/Kg 189 03/20!1993 cdl 

N-Nitrosodimethylamine <40 ug/Kg 189 03/20/1993 cdl 



~ET Cambridge Division 

QUALITY CONTROL DATA 

Report To: Vapex Environmental Tech IIET Job llo: 93.00677 

Project: S.ivolati les 

11-Mitroaodipneny!amine 
Naphthalene 
Mitrobenzene 
2-Mitropnenol 
4-Mitropnenol 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,6-TrichlorOPhenol 

Method llri Analysis Data 

Result Units 

<40 ug/Kg 
<40 ug/l(g 
<40 u;;a::g 
<40 IJIIJ/I::g 
<40 u;/Kg 
<40 ug/Kg 
<40 ug/Kg 
<40 1.1111/ICQ 
<40 ug/ICg 
<40 1.1111/Kg 
<40 ug/ICQ 

IIIII 
Batch 

189 
189 
189 
189 
189 
189 
189 
189 
189 
189 
189 

Report Date : 03!Z3/1993 

1111 
Date 

OJ/20/1993 
03/20/1993 
OJ/20/1993 
OJ/20/1993 
OJ/20/1993 
OJ/20/1993 
OJ/20/1993 
OJ/20/1993 
OJ/20/1993 
Ol/20/1993 
OJ/20/1993 

Analyst 
Initials. 

a11 
cell 
a11 
a11 
edt 
a11 
cell 
cell 
a11 
cell 
a11 



Report Oate: 01/29/1993 

Report To: Vapex Environmental Tech 

Project: Pre·Test Analyses 

Sample 10: CONTROL-1 

NET Sample No: 71143 

Parameter 

NET Cambridge Division 

ANALYTICAL REPORT 

Result Units 

EX Acid/Base/Neutrals 8270 S 1/Z0/1993 date 

NET ~cb No: 93.00087 

Oate Rec'd: 01/15/1993 

Analysis 
Oate 

01/Z0/1993 

Analyst 



Report Oate: 01/29/1993 

Report To: Vapex Environmental Tech 

Projeet: Pre·Test Analyses 

Sample 10: NUTRIENT·1 

NET Sample No: 71144 

Parameter 

NET Cambridge Division 

ANALYTICAL REPORT 

llesul t Units 

EX Acid/Base/Neytrals 8270 S 1/20!1993 date 

NET Job No: 93.00087 

Date Rec'd: 01/15/1993 

Analysis 
Oate 

01/20!1993 

Analyst 

ner 



Report Date: 01/29/1993 

Report To: Vapex Environmental Tech 

Project: Pre·T~t Analyses 

Sampte lD: (lLLED·1 

NET Sample No: 71145 

Parameter 

NET Cambridge Division 

ANALYTICAL REPORT 

Result Units 

EX Acid/Base/Neutrals 8270 S 1/20/1993 date 

NET Job No: 93.00087 

Date Rec'd: 01/15/1993 

Analysis 
Date 

01/20/1993 

Ana I yst 

ner 



Report Date: 01/29/1993 

Report To: Vapex Environmental Tech 

Project: Pre-Test Analyses 

Sample ID: CCNTROL-1 

NET Sample No: 71143 

Parameter 

TCL Volatiles by GC/HS 8240 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromcrnetnane 
2-Butanone (HEI() 
Carbon Oi sulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Oibromochloromethane 
1,2-0ichlorobenzene 
1,3-0ichlorobenzene 
1,4-0ichlorobenzene 
1, 1-0ichloroethane 
1,2-0ichloroethane 
1,1-0ichloroethene 
trans-1,2-0ichloroethene 
1,2-0ichloropropane 
cis-1,3-0ichloropropene 
trans-1,3-0ichloropropene 
Ethyl benzene 
2-Hexanone 
4-Hethyl-2-pentanone (H!BIC 
Methylene Chloride 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
m-Xylene 
o-Xylene 
p-Xylene 

NET Cambridge Division 

ANALYTICAL REPORT 

Result Units 

s 
<38000. ug/ICg 
<38000. ug/ICg 
<38000. ug/ICg 
<38000. ug/ICg 
<38000. ug/ICg 
<38000. ug/ICg 
<38000. ug/Kg 
<38000. ug/l(g 
<38000. ug/l(g 
<38000. ug/ICg 
<38000. ug/ICg 
<38000. ug/ICg 
<38000. ug/ICg 
<38000. ug/ICg 
<38000. ug/ICg 
<38COO. ug/ICg 
<38000. ug/l(g 
<38000. ug/ICg 
<38000. ug/ICg 
<38000. ug/IC; 
<38000. ug/ICg 
<38000. ug/1::; 
<38000. ug/l(g 
<38CCO. ug/IC; 
480000 ug/IC; 
<38000. ug/IC; 
58000 ug/ICg 
<38000. ug/ICg 
<38000. ug/Kg 
<38000. ug/ICg 
.170000 ug;r:g 
830000 ug/ICg 
<38000. ug/ICg 
<38000. ug/l(g 
<38000. ug/l(g 
<38000. ug/ICg 
<38000. ug/l::g 
<38000. ug/l(g 
1900000 • ug/l::g 
810000 ug/ICg 
<38000. • ug/ICg 

NET Job No: 93.00C87 

Date Rec'd: 01/15/1993 

Analysis 
Date 

01/21/1993 

Analyst 

ctlg 

• Hand P xylenes co-elute. ~he reported result is either one, the other or a combination of the two 

isomers. 



Report Date: 01/29/1993 

Report To: Vapex Environmental Tech 

Project: Pre-Test Analyses 

Semple ID: CCNTROL·1 

NET Sample No: 71143 

Parameter 

TCL Acid/Base/Neutrals 8270 
Acenapntnene 
Acenapnthyl ene 
Anthracene 
BenzO(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(g,h,i)Perylene 
Benzo(k)Fluoranthene 
Benzoic Acid 
Benzyl Alcohol 
4·Bromophenyl-phenylether 
Butylbenzylphthalate 
4-Chloro-3-Methylphenol 
4-Chloroani line 
bisC2·Chloroethoxy)Methane 
bisC2·Chloroethyl)Ether 
bisC2-Chloroisopropyl)Ether 
2-Chloronapi'lthalene 
2- en l oropneno t 
4-Chlorophenyl-phenylether 
Chrysene 
Di-n-Butylphthalate 
Di-n-Cetyl Phthalate 
Cibenz(a,h>Anthracene 
Oibenzofuran 
1,2-0ichlorobenzene 
1,3-oichlorobenzene 
1,4-0ichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethylphtnalate 
Dimethyl Phthalate 
2,4-0imethylphenol 
4,6-0initro-2-Methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
bis(2-Ethylhexyl)Phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1,2,3-cd)Pyrene 
Isophorone 
2-Methylnaphthalene 

NET Cambridge Division 

ANALYTICAL REPORT 

Result Units 

s 
<3000. ug/l(g 
<3000. ug/ICg 
<3000. ug/IC; 
<3000. ug/ICg 
<3000. ug/ICg 
<3000. ug/k'g 
<3000. ug/Kg 
<3000. ug/ICg 
<3000. ug/l(g 
<3000. ug/Kg 
<3000. ug/l(g 
10000 ug/ICg 
<3000. ug/ICg 
<3000. ug/Kg 
<3000. ug/ICg 
<3000. ug/ICg 
<3000. ug/ICg 
<3000. ug/Kg 
<3000. ug/l(g 
<3000. ug/Kg 
<3000. ug/Kg 
56000 ug/K; 
<3000. u;/Kg 
<3000. u;/IC; 
<3000. ug/ICg 
<3000. ug/Kg 
<3000. ug/K; 
<3000. ug/IC; 
<3000. ug/Kg 
<3000. ug/Kg 
<3000. ug/Kg 
5000 ug/Kg 
4000 ug/Kg 
<3000. u;/Kg 
<3000. ug/K; 
<3000. ug/K; 
<3000. ug/Kg 
, 10000 ug/Kg 
<3000. ug/Kg 
<3000. ug/Kg 
<3000. ug/Kg 
<3000. ug/Kg 
<3000. ug/Kg 
<3000. ug/Kg 
<3000. ug/IC; 
20000 ug/l(g 
10000 ug/Kg 

NET Job No: 93.00087 

Date Rec'd: 01/15/1993 

Analysis 
Date 

01/26/1993 

Analyst 

cdl 



Report Date: 01/29/1993 

Report To: Vapex Environmental Tech 

Project: Pre·Test Analyses 

Sample 10: COWTROL·1 

NET Sample No: 71143 

Parameter 

2-Methylphenol 
4-Methylphenol 
N·Nitroso·di-n-Propylamine 
N·Nitrosodimethylamine 
N·Nitrosodiphenylamine 
Naphthalene 
2-Nitroani line 
3-Nitroaniline 
4·Nitroani line 
Nitrobenzene 
2·Ni trophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,Z,4·Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

NET Cambridge Division 

ANALYTICAL REPORT 

Result Units 

2000 ug/Kg 
7000 ug/Kg 
<3000. ug/Kg 
<3000. ug/Kg 
<3000. ug/Kg 
25000 ug/Kg 
<3000. ug/Kg 
<3000. Ug/Kg 
<3000. ug/Kg 
<3000. ug/Kg 
<3000. Ug/Kg 
<3000. ug/Kg 
<3000. ug/Kg 
<3000. ug/Kg 
<3000. ug/Kg 
<3000. ug/Kg 
<3000. ug/Kg 
<3000. ug/Kg 
<3000. ug/Kg 

NET Job No: 93.00087 

Date ~ec'd: 01/15/~993 

Analysis 
Date Analyst 

01/26/1993 cdl 



Report Date: 01/29/1993 

Report To: Vapex Environnental Tech 

Project: Pr~·T~st Analys~s 

S~le 10: NUTRIENT·! 

NET Sampl~ No: 71144 

Paramet~r 

TCL VolatilH by GC/MS 8240 
Acetone 
Benzene 
Bromodichloromethane 
Bromofonn 
Bromomethane 
2·Butanone OlEIC) 
Carbon Disulfide 
Carbon T~trachloride 
Chlorobenzene 
Chloroethane 
2·Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Oibromochloromethane 
1,2-0ichlorobenzene 
1,3-0ichlorobenzene 
1,4-0ichlorobenz~n~ 

1,1-0ichloroethane 
1,2-0ichloro~than~ 

1,1-0ichloroethene 
trans·1,2·0ichloroeth~ne 

1,2-Dichloropropane 
cis·l,J·Oichloropropene 
trans·1,3·0ichloropropen~ 

Ethylbenzen~ 

2-Hexanone 
4-M~thyl·2·pentanone (MIBIC 
Methylene Chloride 
Styrene 
1,1,2,2-Tetrechloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1, 1,2-Trichloroethane 
T rich loroethene 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
m·Xylene 
o·Xylene 
p·Xylene 

NET Cambridge Division 

ANAL YTJCAL REPORT 

Result Units 

s 
<39000. ug/ICg 
<39000. ug/Kg 
<39000. ug/Kg 
<39000. ug/Kg 
<39000. ug/ICg 
<39000. ug/lCg 
<39000. ug/Kg 
<39000. ug/ICg 
<39000. ug/Kg 
<39000. ug/Kg 
<39000. ug/ICg 
<39000. ug/Kg 
<39000. ug/lCg 
<39000. ug/ICg 
<39000. ug/ICg 
<39000. Ug/ICg 
<39000. ug/lCg 
<39000. ug/Kg 
<39000. ug/ICg 
<39000. ug/ICg 
<39000. ug/Kg 
<39000. Ug/ICg 
<39000. ug/K; 
<39000. ug/ICg 
580000 Ug/ICg 
<39000. Ug/ICg 
71000 ug/ICg 
<39000. ug/Kg 
<39000. ug/ICg 
<39000. ug/ICg 
210000 ug/ICg 
990000 ug/ICg 
<39000. ug/Kg 
<39000. ug/ICg 
<39000. Ug/ICg 
<39000. ug/ICg 
<39000. ug/ICg 
<39000. ug/Kg 
2300000 ug/Kg 
980000 ug/ICg 
<39000. • ug/Kg 

NET Job No: 93.00087 

Date Rec'd: 01/15/1993 

Analysis 
Date Analyst 

01/2~/1993 ctlg 

* M and P xylenes co·elute. The reported result is either one, the other or a combination of the two 

isomers. 



Report Date: 01/29/1993 

Report To: Vapex Environmental Tech 

Project: Pre·Test Analyses 

Sample ID: WUTRIENT·1 

NET Sample No: 71144 

Parameter 

TCL Acid/Base/Neutrals 827n 
Acenaphthene 
Acenapltthylene 
Anthracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(g,h,i)Perylene 
Benzo(k)Fluoranthene 
Benzoic Acid 
Benzyl Alcohol 
4·Bromopnenyl·phenylether 
Butylbenzylphthalate 
4·Chloro·3-Nethylphenol 
4-Chloroaniline 
bis(2·Chloroethoxy)Methane 
bis(2·Chloroethyl)Ether 
bis(2-Chloroisopropyl)Ether 
2-Chloronaphthalene 
2·Chlorophenol 
4-Chlorophenyl-phenylether 
Chrysene 
Oi·n·Butylphthalate 
Oi·n·Octyl Phthalate 
OibenzCa,h)Anthracene 
Dibenzofuran 
1,2-0ichlorobenzene 
1,3·Dichlorobenzene 
1,4·0ichlorobenzene 
3,3'·0ichlorobenzidine 
2,4-0ichlorophenol 
Diethylphthalate 
Dimethyl Phthalate 
2,4·Dimethylph~l 

4,6·Dinitro·2·Methylphenol 
2,4·Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
bis(2·Ethylhexyl)Phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndenoC1,2,3-cd)Pyrene 
Isophorone 
2·Methylnaphthalene 

NET Cambridge Division 

ANALYTICAL REPORT 

Result Units 

s 
~00. ug/(g 
~00. ug/Kg 
~00. ug/Kg 
~00. ug/(g 
~00. ug/Kg 
~00. ug/(g 
~00. ug/Kg 
~00. ug/(g 
~00. ug/Kg 
~00. ug/Kg 
<WOO. ug/ICg 
80000 ug/ICg 
<9000. ug/(g 
<9000. ug/Kg 
<900D. ug/Kg 
~00. ug/Kg 
~00. ug/Kg 
~00. ug/Kg 
<WOO. ug/Kg 
<WOO. ug/ICg 
~00. ug/Kg 
350000 ug/Kg 
~00. ug/Kg 
<WOO. ug/Kg 
<WOO. ug/Kg 
20000 ug/Kg 
~00. ug/Kg 
~00. ug/Kg 
~00. ug/Kg 
~00. ug/ICg 
~00. ug/Kg 
40000 ug/ICg 
30000 ug/ICg 
<WOO. ug/Kg 
<9000. ug/Kg 
~00. ug/Kg 
~00. ug/ICg 
610000 ug/Kg 
<9000. ug/(g 
~00. ug/ICg 
~00. ug/Kg 
~00. ug/l(g 
~00. ug/l(g 
<9000. ug/l(g 
<9000. ug/Kg 
130000 ug/ICg 
93000 ug/t:g 

NET Job No: 93.00087 

Date Rec'd: 01/15/1993 

Analysis 
Date 

01/26!1993 

Analyst 

cdl 



Report Date: 01/29/1993 

Report To: VapeA Environmental Tech 

Project: Pre·Test Analyses 

S.mple 10: NUTRIENT·1 

NET $aq)le No: 71144 

Parameter 

Z·Methylpnenol 
4·Methylpnenol 
N·Nitroso·di·n·Propylemine 
N·Nitrosodimethylemine 
N·Nitrosodipnenylemine 
Naphthalene 
Z·Nitroaniline 
3·Nitroaniline 
4·Nitroaniline 
Nitrobenzene 
2·Nitropnenol 
4·Nitrophenol 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,Z,4·Trichlorobenzene 
Z,4,5·Trichlorophenol 
Z,4,6·Trichlorophenol 

NET Cambridge Division 

ANALYTICAL REPORT 

Result Units 

10000 ug/ICg 
40000 ugjl(g 
<9000. ug/Kg 
<9000. ug/ICg 
<9000. ug/Kg 
230000 ugjl(g 
<9000. ug/ICg 
<9000. ug/ICg 
<9000. ug/X:g 
<9000. ug/ICg 
<9000. ug/Kg 
<9000. ug/Kg 
<9000. ug/ICg 
<9000. ug/ICg 
<9000. ug/Kg 
<9000. ug/IC:; 
<9000. ug/ICg 
<9000. ug/ICg 
<9000. ug/ICg 

~ET Jco No: 93.00087 

Date Rec•d: 01/15/1993 

Analysis 
Date 

01/26/1993 

Analyst 

cdl 



Report Date: 01/29/1993 

Report To: Vapex Environmental Tech 

Project: Pre-Test Analyses 

S.mple 10: KILLED-1 

NET Sample No: 71145 

Par~~~~~eter 

TCL Volatiles by GC/MS 8240 
.Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromcmethane 
2-Butanone (MEK) 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Oibromochloromethane 
1,2·Dichlorobenzene 
1,3·Dichlorobenzene 
1,4·Dichlorobenzene 
1,1·Dichloroethane 
1,2·Dichloroethane 
1,1·Dichloroethene 
trans·1,2·Dichloroethene 
1,2·0ichloropropane 
cis·1,3·0ichloropropene 
trans·1,3·Dichloropropene 
Ethyl benzene 
2-Hexanone 
4-Methyl-2-pentanone (MIBK 
Methylene Chloride 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
T,.; ch l oroethene 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
•·Xylene 
o·Xylene 
p·Xylene 

NET Cambridge Division 

ANALYTICAL REPORT 

Result Units 

s 
<JaOOO. ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
<JaOOO. ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
<38000. Ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
<JaOOO. ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
590000 ug/Kg 
<38000. ug/Kg 
78000 ug/Kg 
<38000. ug/Kg 
<38000. ug/Kg 
<JaOOO. ug/Kg 
210000 ug/ICg 
1000000 ug/Kg 
<38000. ug/(g 
<38000. ug/Kg 
<38000. ug/lCg 
<38000. ug/Kg 
<38000. ug/JCg 
<38000. ug/Kg 
2300000 • ug/JCg 
980000 ug/Kg 
<38000. • ug/Kg 

NEi Job No: 93.00087 

Date Rec'd: 01/15/1993 

AMlysis 
Date 

01/22/1993 

AMlyst 

cflg 

• Nand P xylenes co·elute. The reported result is either one, the other or a combination of the two 

isomers. 



Report Date: 01/29/1993 

Report To: Vape~ Environmental Teen 

Project: Pre·Test Analyses 

~le IO: J:ILLED·1 

NET Sample No: 71145 

Parameter 

TCL Acid/Base/Neutrals 8270 s 
Acenapilthene 
Acenapilthylene 
Anthracene 
Benzo(a)Anthracene 
Benzo<a>Pyrene 
Benzo(b)Fluoranthene 
Benzo(g,h,i)Perytene 
Benzo(k)Ftuoranthene 
Benzoic Acid 
Benzyl Alcohol 
4-Bromophenyl·phenylether 
Butylbenzylphthalate 
4·Chloro·3·Methylphenol 
4·Chloroaniline 
bisC2·Chloroetho~y)Methane 

bis(2·Chloroethyl)Ether 
bis(2·Chloroisopropyl)Ether 
2·Chloronaphthalene 
2·Chlorophenot 
4·Chlorophenyl·phenylether 
Chrysene 
Oi·n·Butylphthalate 
Oi·n·Octyt Phthalate 
Dibenz(a,h)Anthracene 
Oibenzofuran 
1,2-Dichlorobenzene 
1,3·Dichlorobenzene 
1,4-0ichlorobenzene 
3,3'·Dichlorobenzidine 
2,4·Dichlorophenol 
Diethylphthalate 
Dimethyl Phthalate 
2,4·DimethylpheROl 
4,6·Dinitro·2·Methylphenol 
2,4-Dinitrophenol 
2,4·Dinitrotoluene 
2,6·0initrotoluene 
bis(2·Ethylhe~yl)Phthalate 

F luoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
He~achloroethane 

Indeno<1,2,3·cd)Pyrene 
Isophorone 
2·Methylnaphthalene 

NET Cambridge Division 

ANALYTICAL REPORT 

Result Units 

<9000. ug/IC; 
<9000. ug/IC; 
<9000. ug/ICg 
<9000. ug/Kg 
<9000. ug/(g 
<9000. ug/Kg 
<9000. ug/(g 
<9000. ug/(g 
<9000. ug/Kg 
<9000. ug/ICg 
<9000. ug/ICg 
90000 ug/K; 
<9000. ug/IC; 
<9000. ug/ICg 
<9000. ug/ICg 
<9000. ug/ICg 
<9000. ug/Kg 
<9000. ug/ICg 
<9000. ug/IC; 
<9000. ug/ICg 
<9000. ug/IC; 
400000 ug/IC; 
<9000. ug/1(; 
<9000. ug/IC; 
<9000. ug/1(; 
20000 ug/K; 
<9000. ug/Kg 
<9000. ug/ICg 
<9000. ug/IC; 
<9000. ug/IC; 
<9000. ug/IC; 
50000 ug/ICg 
30000 ug/ICg 
<9000. ug/Kg 
<9000. ug/ICg 
<9000. ug/IC; 
<9000. ug/ICg 
690000 UC,l/ICg 
<9000. ug/ICg 
<9000. ug/ICg 
<9000. ug/ICg 
<9000. ug/Kg 
<9000. ug/ICg 
<9000. ug/Kg 
<9000. uvtK; 
130000 ug/IC9 
97000 ug/IC; 

NET Job No: 93.00087 

Date Rec'd: 01/15/1993 

Analysis 
Date 

01/26/1993 

Analyst 

cdl 



Report Date: 01/29/19Y3 

Report To: Vapex Environnenul Tech 

Project: Pre·Test Analyses 

S~le ID: KILLED·1 

MET S.mple No: 71145 

ParMJeter 

2-Methylphenol 
4-Methylphenol 
M·Nitroso·di·n·Propylamine 
N·Nitrosodimethylamine 
N·Mitrosodiphenylamine 
Naphthalene 
2-Ni troani line 

'-.....-' 3-Nitroeni line 
4-Nitroeniline 
Nitrobenzene 
2-Nitropllenol 
4·Nitropllenol 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

NET Cambridge Division 

ANAL YTlCAL REPORT 

Result Units 

10000 ug/t::g 

50000 ug;t::g 

<9000. ug;t::g 

<9000. ug/ICg 

<9000. ug/ICg 

250000 ug/ICg 

<9000. ug/ICg 

<9000. ug/ICg 

<9000. ug/ICg 

<9000. ug;t::g 

<9000. ug/ICg 

<9000. ug/ICg 

<9000. ug/IC; 

<9000. ug/ICg 

<9000. ug/ICg 

<9000. ug/ICg 
<9000. ug/ICg 

<9000. ugjl(g 

<9000. ug/ICg 

NET Job No: 93.00087 

Date Rec'd: 01/15/1993 

Analysis 
Date 

01/2~!1993 

Analyst 

cdl 
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~~rt To: Vape~ Environmental T~h 

Project: Pr~·Test Analyses 

Phenol 
Pyrene 
1,2,4-Triehlorobenzene 
2,4,5-Triehlorophenol 
2,4,6-Trichloropnenol 

NET Cambridge Division 

QUALITY CONTROL DATA 

NET Job ko: 93.00057 

Report Oat~: 01/29/1993 

M1tri~ Spik~/Mitrix Spik~ Ouclicatr Results 

Spike 
-"--''t 

3000 
2000 
2000 
o.o 
0.0 

SIII'Olt 
Resu! t 

<200. 
2000 
c200. 
c200. 
<200. 

Units 

ug/1:; 
ug/K; 
ug/ICi 
ug/Kii 
ug/K; 

MS 
R~sul t 

2720 
3080 
1940 
0.00 
0.00 

MS X 
Recovery Result 

90.70 2780 
5<..00 3280 
97.00 2080 
0 0.00 
0 0.00 

NOTE: Data reported for spiked samcles were analyzed in the same batch, but mey not necessari(y 
be that of your sample. 

MSO :l: 

R~covery IIPC 

92.70 2.20 
to:. .00 16.90 
1a-.oc 6.90 
0 0 

0 0 



Report To: Vapex Envir~tat Tech 

Project: Pr~·Trst Analyns 

' 

NET Cambridge Division 

QUALITY CONTROL DATA 

111fT Job lllo: 93.00087 

Report Dare: 01/29/1993 

Matrix Spike/Matrix Spike Duplicate Result' 

Spike 
Amc:u'lt 

Sllll)le 
Result Units 

NS % 
Recovery I nul t 

Mstl % 
RKovery RPO 

-----·-···········-----------------------------------------------------·········--------·-···---------------------· 
2·01loroptlenol 
4·Chloroptlenyl·phenylether 
Ct\rysene 
Di·n·lutylphthalate 
Di·n·Octyl Phthalate 
DibenZCa,h)Antnracene 
DibenZofuran 
1,2-Dichlorobenzene 
1,3-DichlorobenZene 
1,4·Dichlorobenzene 
3,3'·Dichlorecenzidine 
Z,4·Dichlorophenol 
Diethylphthalate 
Di .. thyl Phthalate 
2,4-Di~thylphenol 

4,6·Dinitro·2·Methylphenol 
2,4·Dinitraphenol 
2,4·Dinitrotoluene 
2,6·Dinitrotoluene 
bis(2·Ethylhexyl)Phthalate 
Fluoranthene 
Fluorene 
Heaachlorobenzene 
Heaachlorobut8diene 
Heaachlorocyclopentadiene 
Hexachloroethane 
lndeno(1,2,3·cd)Pyrene 
lsopnorone 
2·Methylnephthalene 
2·Methylphenol 
4·Methylpnenol 
III·Nitroso·di·n·Propylamine 
N·Nitrosodimethylamine 
N·Nitrosodiphenylamine 
Nephtnalene 
2·Nitroaniline 
3·11itroaniline 
4·11itroaniline 
llitrobenzene 
2·11itrophenol 
4·11itrophenol 
Pentachloropnenol 
Phenanthrene 

3000 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2000 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2000 
0.0 
0.0 
0.0 
0.0 
c.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
c.o 
0.0 
2000 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3000 
3000 
0.0 

<200. 
<ZOO. 
900 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<ZOO. 
<200. 
<ZOO. 
<200. 
<200. 
<ZOO. 
<ZOO. 
<ZOO. 
<200. 
2000 
<ZOO. 
<200. 
<200. 
<200. 
<ZOO. 
400 
<200. 
<200. 
<20C. 
<20C. 
<200. 
<200. 
<2DC. 
<200. 
<200. 
<20C. 
<200. 
<200. 
<200. 
<200. 
<20C. 
900 

ug/ICI) 
ug/ICI) 

UG/ICI) 
u;/ICg 
UG/ICg 
ug/ICI) 
ug/ICI) 

UG/IC; 
u;/IC; 
ug/l(g 
ug/IC; 
ug/ICg 
ug/IC; 
u;/ICSJ 
u;/ICiil 
ug/IC; 
ug/ICg 
ug/ICg 
ug/l(g 
ug/ICg 
ug/ICg 
ug/ICg 

ug/a::s 
ug/ICg 
ug/ICg 
ug/l:'g 
ug/ICg 

ug/r::; 

u;/IC!ii 
ug/ICg 
ug/IC; 
ug/IC; 
ug/IC; 
ug/IC~ 

ug/IC; 
ug/ICg 
ug/ICg 
ug/ICg 

u;/1:'; 
UG/IC; 
ug/ICS 

USJ/ICS 
ug/ICS 

2780 
0.00 
0.00 
c.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
1800 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1140 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
c.oo 
c.oo 
0.00 
0.00 
0.00 
1760 
c.oo 
c.oc 
c.oo 
c.oo 
0.00 
0.00 
c.oo 
0.00 
560 
760 
c.oo 

92.70 
0 
0 
0 
0 
0 
0 
0 
0 
90.00 
0 
0 
0 
0 

0 
0 

0 
57.00 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
e.e.oo 
0 
0 

0 
0 

0 
0 
0 

0 
18.70 
25.30 
0 

3G40 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1780 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
1620 
0.00 
0.00 
0.00 
c.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
c.oo 
c.oo 
Cl.OO 
o.oo 
1760 
0.00 
0.00 
0.00 
0.00 
c.oo 
0.00 
0.00 
0.00 
Z320 
2020 
0.00 

IIOTE: Date reported fo~ spiked samples were enaly:ed in the same batch, but mey not nec~ssarily 
be thet of your samole. 

101.30 2.80 
0 0 
0 0 
0 0 
0 0 
0 0 
0 
0 
0 

89.00 
0 
0 
0 
0 
0 
0 

0 
8~.00 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 
ae.oc 
0 
c 
c 
0 
0 

c 
0 

0 
n.3o 
67.30 
c 

0 
c 
0 
1., 0 
0 

0 
0 
c 
0 
0 

c 
~.80 

0 
0 
0 

0 
c 
0 
0 

0 
0 

c 
0 
c 
c 
c.c~ 

c 
G 
c 
0 
c 
c 
0 

c 
122.10 

0 



R~rt To: ~apex Envir~tal T~h 

Project: Pr~·TMt AnlllY"es 

Hexachlorocyclopentadiene 
Hexachloroethane 
lndenoC1,2,3·ed)Pyrene 

lsoP~or-

2·Methyln.phthelene 
2·Methylphenol 
4·Methylphenol 
M·Nitroso·di·n·Propylamine 
M·Nitrosodi~thylamine 

M·Nitrosodiphenylamine 
Naphthalene 
2·M i troanil ine 
3·Mitroaniline 
4·Mitroanil ine 
Nitrobenzene 
2·Mitr~enol 

4·Mi tr~enol 
Pentachlor~enol 

Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlor~enol 

2,4,6-Trichlorophenol 
TCl Acid/Base/Neutrals 8270 S 
Acenaphthene 
Acenaphthylene 
Anthracene 
aenzo(a)Anthracene 
8enzoCa)Pyrene 
8enzo(b)Fluoranthene 
Benzoc;,h,i)Perylene 
Benzo(k)fluoranthene 
Benzoic Acid 
Benzyl Alcohol 
4·Bramopnenyl·phenylether 
Butylbenzylphthalate 
4·Chloro-3·Methylpnenol 
4·Chloroani 1 ine 
bisC2·Chloroethoxy)Methane 
bisC2·Chloroethyl)Ether 
bisC2·Chloroisopropyl)Ether 
2-Chloronapnthalene 

NET Cambridge Division 

QUALITY CONTROL DATA 

WET Job No: 93.00a87 

Report Date: 01/29/1993 

Matrix Spike/Matrix Spike Duplicate Results 

Spike 
NID.I\t 

o.o 
0.0 
0.0 
o.o 
o.o 
0.0 
0.0 
50 
D.D 
0.0 
0.0 
0.0 
D.D 
0.0 
0.0 
0.0 
75 
75 
D.D 
75 
50 
50 
0.0 
0.0 

2000 
c.o 
c.o 
c.o 
0.0 
o.o 
o.o 
0.0 
c.o 
0.0 
c.o 
0.0 
3000 
0.0 
0.0 
0.0 
0.0 
0.0 

S~le 

Result 

<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 

<200. 
200 
<200. 
600 
700 
800 
400 
700 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<20::. 
<2:l0. 

units 

ug/K9 
UQ/Kg 

UQ/KS 

u;/K; 
UQ/Kg 

1.111/1:9 
UQ/I:g 

u;/Kg 
UQ/(g 

ug/1::; 
ug;r:g 
ug/Ks; 
ug/(9 
ug/(9 

1.111/Kg 
u;/1::; 
u;/1::; 
ug/1::!; 

ug/l:g 

U!;/(9 

u;/1:; 
ug/K; 
ug/l(g 

ug/K; 

ug/Ks 
ug/K9 
ug/1:; 
ug/K; 
ug/K; 
ug/Ks; 
ug/Kg 

ug/Kg 

ug/K; 
ug/K; 
U!;/Kg 

U!;/K!i 
ug/Kg 
ug/Kg 

US/Kg 
ug/Kg 

ug/K; 

ug/K; 

MS 

Result 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
45 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
38 
36 
c.oo 
70 
59 
48 
0.00 
0.00 

2000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
c.oo 
0.00 
0.00 
2660 
0.00 
0.00 
o.oc 
c.oc 
o.cc 

MS X MSO 

Recovery Result 

0 
0 
0 
0 
0 

0 
0 
90.00 
0 
0 
0 
0 
0 

0 
0 
0 

50.70 
~.00 

0 
93.30 
118.00 
96.00 
0 

0 

100.00 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
68.70 
0 

0 
0 

c 
0 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4! 

0.00 
c.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
40 
28 
0.00 
70 
52 
47 
0.00 
0.00 

2220 
0.00 
c.oc 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
c.oo 
3000 
0.00 
0.00 
0.00 
c.oo 
0.00 

MOTE: Oata reported for spiked samples were analy:ed in the same batch, but may not ~essarily 

be that of your sample. 

MS: ::, 
Recovery RPO 

0 
0 
0 
0 
0 
0 
0 
96.0~ 

0 
0 
0 
0 
0 

0 
0 
0 

53.30 
37.30 
c 
93.3C 
1c.:..oo 
;~.o: 

0 
c 

, i ~. oc 
c 
c 
0 
0 
0 

0 
c 
c 
0 
c 
0 
1CC.OO 
c 
c 

c 

0 

0 

0 
0 
0 

0 
0 
b.SO 
0 
0 

0 
0 
0 
0 
0 

0 
s.oc 
25.10 
c 
c.oo 

,0.4C 
c 
c 
0 

c 
0 

c 
c 
D 

0 

c 
c 
11. 9C 

c 
" v 

0 

c 
c 



Report To: Vapex Environmental T~h 

Project: P~·TKt AnalysH 

NET Cambridge Division 

QUALITY CONTROL DATA 

N:T Job ~o: 93.00087 

Matrix Spike/Matrix Spike Ouolicate Result' 

Spike 
Allloll\t 

S~~~~t~Le 

Result Units 
HS 

Result 
HS % H$0 

Recovery Result 
HSO : 

Recovery IIPO 

-----·------·-············--·---------------------------·----------------------------------------------------------
TCL Acid/leae/~eutrals !270 S 
Ac-.:iltllene 
Ac-.:iltllylene 
Antllr-ecene 
lenzo(e)Antllreeene 
lenzo(e)Pyrene 
lenzo(b)Fluorenthene 
lenzo(g,ll,f)Perylene 
lenzo(k)Fluorenthene 
lenzoic Acid 
Benzyl Alcohol 
4-lr-a.ophenyl-phenylether­
lutylbenzylphthalate 
4-Chloro-3-Hethylphenol 
4-Chloroeni.{ine 
bisC2·Chloroethoxy)Hethane 
bisC2-Chloroethyl)Ether 
bis(2-Chloroisopropyl)Ether 
2-Chloronaphthelene 
2-Chlorophenol 
4-CIIlorophenyl-phenylether 
Cllrysene 
Di·n-lutylphthalate 
Di-n·OCtyl Phthalete 
Dlbenz(a,h)Antllracene 
Dibenzofuren 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'•Dichlorobenzidine 
2,4-Dichloropnenol 
Diethylphthalate 
Dimethyl Phthalate 
2,4-Dimethylphenol 
4,6·Dinitro-2·Hethylphenol 
2,4-Dinitropnenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
bis(2·Ethylhexyl)Phthalate 
Fluorenthene 
Fluorene 
Hexachlorobenzene 
Mexachlorobutadiene 

50 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
c.o 
0.0 
c.o 
0.0 
0.0 
7S 
0.0 
0.0 
c.o 
0.0 
c.o 
7S 
c.o 
c.o 
c.o 
0.0 
c.o 
0.0 
0.0 
c.o 
50 
0.0 
0.0 
0.0 
c.c 
0.0 
0.0 
c.o 
50 
0.0 
c.o 
0.0 
0.0 
c.c 
0.0 

<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<ZOO. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<20:l. 
<200. 
<200. 
<200. 
<200. 
<200. 
<200. 
<ZOO. 
<200. 
<200. 
<200. 
<200. 
<200. 

<20C. 
<200. 
<200. 
<200. 
200 

<20::. 

<20C. 

Ulii/Kg 
ug/Kg 
ug/K; 
ug/K; 
ug/K; 
ug/K; 
ug/1\:g 

Ulii/Kg 

!J9/Ks 
ug/1\:s; 

IJSI/IC!i 
ug/ICg 
ug/ICg 
ug/IC; 
ug/K; 
ug/Ks 
ug/Kg 
ug/ICg 
ug/ICg 
us;/K!i 
ug/Kg 
u;/IC; 
ug/Ks; 
ug/ICg 
ug/Kg 
ug/Kg 
ug/Kg 

ug/Kg 
ug/IC; 
ug/K; 
ug/l:g 
ug/1:; 
u;/l:s; 

ug/l:!i 
ug/J;s; 

ug/1:; 

ug/Ks; 
ug/l:g 

ug/1:; 

us;/Ks 
US/(; 

U!j/(S 

52 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
72 
0.00 
0.00 
0.00 
0.00 
0.00 
73 
c.oc 
0.00 
0.0~ 

0.00 
0.00 
0.00 
0.00 
0.00 
45 
O.C:l 
0.00 
0.00 
o.o: 
c.co 
c.oo 
o.c: 
3:: 
c.oo 
c.c:: 
C.C:) 
c.o: 
o.c~ 

c.co 

1[).4.00 50 
0 o.oo 
0 0.00 
0 c.oo 
0 0.00 
0 o.oo 
0 0.00 
0 0.00 
0 
0 
0 
0 
96.00 
0 
0 
0 
0 
0 
97.30 
0 

0 
0 
0 

0 
0 

0 
0 
90.00 
0 
0 

0 
0 
0 
0 

0 
6{). 00 
0 
0 
0 
0 
0 

0 

0.00 
o.oo 
0.00 
c.oo 
74 
0.00 
o.oo 
0.00 
0.00 
o.oo 
7:. 
c.oo 
c.oo 
0.00 
0.00 
0.00 
c.oo 
0.00 
c.oo 
48 
0.00 
c.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
30 
c.oo 
0.00 
0.00 
0.00 
0.00 
0.00 

NOTE: Data repartee for spiked samcl~s w~r~ analy:ed in th~ same batch, but may not necessarily 
be that of your sample. 

100.00 3.90 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 
0 
0 
0 
98.70 
0 
0 

0 

0 
0 
98.70 
0 
0 
0 
0 

0 
0 
0 

0 
96.00 
0 
c 
0 

0 

0 
0 

0 

60.00 
0 

0 
c 
c 
0 

0 

0 

0 
0 
0 
Z.BO 
D 
0 

0 
0 
0 
i .40 
c 
0 

c 
0 
c 
c 
c 

6.50 
c 
c 

c 
c 
0 

0 
0.0~ 

c 
c 
c 
c 
0 

c 



'-~ 

NET Cambridge Division 

QUALITY CONTROL DATA 

Report lo: Vapex Envir~tal Te-ch IIET Jot> llo: 93.00087 

Test 11-

ll·llitrocodiphenylamine 

llephthalene 
11 i t rober\Zene 
2·11itr~enol 

4·11itr~enol 

Pentachlor~enol 

Phenanthrene 
Phenol 
Pyrene 
1,2,4-lrichlorobenzene 

2,4,6·lrichloropnenol 

Method Blank Analysis Data 

Result 

<40 
<40 
<40 
<40 
<40 
<40 
<40 
<40 
<40 
<40 
<40 

Units 

ug/Kg 
ug/Kg 
us;/Kg 
ug/Kg 
ug/Kg 
ug/l:;g 
ug/Kg 
ug/Kg 
ug/l::g 
ug/Kg 
ug/Kg 

Rill 
Bitch 

17"8 
17"8 
17"8 
17"8 
17"8 
17"8 
17"8 
17"8 
17! 
~7"8 

178 

01/26/1993 
01/26/1993 
01/26/1993 
01/26!1993 
01/26/1993 
01/26/1993 
01/26/1993 
01/26/1993 
OV26!1993 
01/26!1993 
01/26!1993 

Analyst 
Initials 

jcg 
jcs; 
jcg 
jcg 
jcg 

jcs; 
jc; 
jcg 
jcg 
jcg 
jcg 



Report To: Vapex Envir~tat 

Project: Pre·Test Anlt~es 

Tnt 
.. _ 

NET Cambridge Division 

QUALITY CONTROL DATA 

Teen IIET Job 110: 

Report DIU 

Method Blank Analysis 01t1 
Rl.ll Rl.ll 

Rnult Units llltch Date 

93.00087 

: 01/29/1993 

Analyst 
Initials 

-----------------------------------------------------·-·-·········---···········--·-------·-----~-------------------~----·-
TtL Acid/815e/lleutrals 8270 s 
2·Fluor~enol 60 :1; reccv. 171! 01/26/1993 jc:; 

Phenol·dS 86 :1; rec:cv. 171! Ol/26/1993 jc; 
2,4,6·Tribr~enol 75 X reccv. 171! 01/2611993 jc:g 
2 • fl uorcbi pneny I 94 :. reccv. 171! 01/26/1993 jc; 
If i t robenzene·d15 103 X reccv. 171! 01/26/1993 jcg 
p·Terphenyl·d\4 105 : recov. 171! Ol/26/1993 jc:g 
Acen.phthene <40 u;/Kg 178 01/2611993 jcg 
Acenaphthylene <40 u;/Kg 171! 01/26/1993 jc:g 
Anthracene <40 LJg/lg 171! 01/26/1993 jc; 
Benzoca>Anthracene <40 u;/Kg 171! 01/26/1993 jc:; 
lenzoCa)Pyrene <40 ug/Kg 171! 01/26/1993 jc; 
lenzo(b)Fiuoranthene <40 ug/Kg 171! 01/26/1993 jc:; 
Benzoc;,h,i)Perylene <kO ug/Kg 178 01/26/1993 jc:g 
Benzo(t)Fiuoranthene <40 ug/X:; 171! 01/26/1993 jc; 
4·8ramophenyl·phenylether <40 u;/K; 171! 01/26/1993 jc:g 
Butyl benzyl phthalate .u.o ug/X:g 171! 01/26/1993 jcg 
4·Chloro·3·Methylphenol <kO ug/X:g 178 01126/1993 jcg 
bisC2·Chloroethoxy)Methane <40 ug/X:; 171! 01/26/1993 jc:g 
bisC2·Chloroetnyl>Ether .u.o ug/K; 178 Ot/26/1993 jc; 
bisC2·Chlorcisoprcpyi)Ether <40 ug/K; 178 01/26/1993 jc:g 
2·Chloronaphthalene <40 ug/Kg 178 01/26/1993 jcg 
2·ChloroP'Ienol <40 ug/K; 178 01/Z6/1993 jcg 
4·Chlor~enyl·phenylether <40 ug/K; 178 01/26/1993 jcg 
Ctu·'f$ene <40 ug/Kg 178 01/26/1993 jcg 
Di·n·Butylphthalate c.:.o ug/Kt; 178 01/26/1993 jc; 
Oi·M·Octyl Phthalate <'-0 u<;/IC; ne 01/26/1993 jcg 
Oibenz(a,h)Anthrlcene <40 ug/IC; rn 01/26/1993 jc; 
1,Z·Oi~hlorobenzene .u.o u;/ICg 17e 01/26/1993 jc; 
1,3-Dichlorobenzene <40 ug/ICg 171! 01/26/1993 jcg 
1,4-0ic:hlorobenzene <40 ug/ICg 171! 01/26/1993 jcg 
3,3'-Dichlorcben:idine <40 u;/ICg 178 01/26/1993 jc:; 
2,4-0ichlorophenol <0:.0 u;/ICg 178 01/26/1993 jc; 
0 iethyl ;tlthalate <40 u;/IC; ~iC 0,/26/1993 jc; 
Dimethyl Phthalete <40 ug/IC; ,~a 

<w 01/26/1993 jc; 
2,4-Dimethylphenol <i.O ug/Kg 178 01/26/1993 jcg 
4,6-0initro-2-Metnylphenol <40 u;/Kg 178 01/26/1993 ic; 
2,4-Dinitrophenol <40 ug/IC; 178 01/26/1993 jcg 
2,4-0initrotoluene <40 ug/ICG 178 01/26!1993 jcg 
2,6-Dinitrotoluene <kO ug/ICg 171! 01/Z6!1993 jc; 
bi5(2·Ethylhexyt)Phthalate <40 u;/1:; 178 01/26/1993 jcg 
FlLJOranthene <:.0 u;/Kg rn 01/2611993 jc; 
Fluorene <<.0 u;/Kg 178 01/26/1993 jc; 
Hexac:nloroeenzene <40 u;/K; 178 01!26/1993 jcg 
Hexachlorobut~iene <40 ugtx:s 1i8 01/26/1993 jc; 
Hexachlorocyclopen:adiene <~0 u;/Ks 178 01/26/1993 jcg 
Hexacnloroethane <LO ug/Kg ,78 01/26/1993 jc; 
lndenoC1,2,3·cdJPyrene <:.0 us/Kg ~ 7~ 01/26/1993 jc; 
l5ophorone <1.0 u;/X:g 178 Cl/26/1993 jcg 
N·Witroso·di·n-Propy!amine <:.0 ug/X:; 17! 01/26!1993 jcg 
11·11; tro5odimethylami ne <40 ug/K; 178 01/26!1993 jcg 



NET Cambridge Division 

QUALITY CONTROL DATA 

Report To: Vapex Enviror1hentel Ted1 
~ET Job ljg; 

Project: Pre·Test Analyses 
R~rt Date 

Method Blanl Analysis Oete 
R~ R~ 

Result Units S.tch Oate 
' 

93.00087 

: 01/29/1993 

Analyst 
Initials 

-----------------------------------------------------------
-----------------------------------------------------------

-----

TCL Volatiles by GC/MS 8240 s 
lrCIIIOf l uorobenZene 101 : recov. 307 01/20!1993 11fw 

1,2·Dichloroethane·d4 103 : rKov. 307 01 /20!1993 lrlw 

Toluene·d8 103 : recov. 307 01/20/1993 11fw 

Acetone <250. ug/K; 307 01/20/1993 lrlw 

Benzene <250. U9/Kg 307 01/20/19'<3 lrlw 

lromodichloromethane <250. ug,Kg 307 01/20/1993 llrlw 

lromofora <250. ug/Kg 307 01/20/1993 lll'fw 

8r01110111etl'1ane <250. ug/Kg 307 01/20/1993 11fw 

2·8utanone OlEIC) <250. ug/(g 307 Ol/20/1993 lll'fw 

Carbon Disulfide <250. U9/Kg 307 01/20/1993 mfw 

tarbon Tetrachloride <250. ug/(g 307 01/20!1993 11fw 

ChlorobenZene <250. ug/K; 307 01/20/1993 mfw 

Chloroethane <250. ug/K; 307 01/20/1993 lllfw 

2·Chloroethylvinyl ether <250. Ull/K; 307 01/20/1993 11fw 

Chlorofon11 <250. ug/K; 307 01/20/1993 11fw 

ChlorC~~~ethane 
<250. ug/K; 307 01/20/1993 11fw 

Dibromochloromethane <250. ug/Kg 307 01/20/1993 11fw 

1,2-Dichlorobenzene <250. ug/Kg 307 01/20/1993 111fw 

1,3·Dichlorobenzene <250. ug/Ks; 307 01/20/1993 11fw 

1,4-0ichlorobenzene <250. ug/K; 307 01/20/1993 IIITW 

1,\·0ichloroethane <250. ug/K; 307 01/20/1993 mtw 

1,2·Dichloroethane <25::'. ug/1::; 3C7 0~/20/19'<3 111fw 

1,\·0ichloroethene <250. ug/1::; 3j7 01/20!1993 11fw 

trans·1,2·0ichloroethene <250. ug/K; 3~7 01/20!1993 111fw 

1,2·0ichloropropane <25C. u;/Kg 307 01/20/1993 IIITW 

cia·1,3·Dichloropropene <250. us/Kg 307 0~/20/1993 mfw 

trans·1,3·0ichloroprepene <25:. U9/K9 3~7 C1/20/19'<3 mfw 

Ethyl benzene <25::. ug/1::;; 3~7 0~/20!19'<3 mfw 

2·Hexanone <250. U9/K9 3C7 01/20!19'<3 mfw 

4·Methyl·2·pentanone (1'.181:: <250. U9/K; 307 01120/1993 mtw 

Methylene Chloride <250. Ull/IC:g 307 01/20/1993 11fw 

Styrene <250. u;/K!i 307 01/20/1993 IIITW 

1,1,2,2·Tetrachloroetl'1ane <250. Ull/(; 307 01/20/1993 mfw 

Tetrac1'1loroethene <250. u;/l:; 307 01 /20!1993 mtw 

Toluene <250. ug/K; 3C7 01/20!1993 11fw 

1,1,1·Trichloroethane <25C. U<;/K!i 307 01/20/1993 11fW 

1,1,2·Trichloroethene <250. u;/Kg 3C7 01/20!1993 mfw 

Trichloroethene <25C. U\f/(<; 307 01/20/1993 mfw 

Trichlo~ofluoromethene 
<250. ug/1:; 3C7 01/20/1993 mfw 

Vinyl Acetate c:zs:. u<;/1:9 307 C1 /20/19'<3 mfw 

Vinyl C1'1loride <250. U9/(g 3~ .. 
~· 

01/20!1993 11fw 

11·Xyl- <25C. ug/1:; 3~7 C1 /20/19'<3 11fw 

o·Xylene <25C. U9/(; 307 01/20/1993 .. t .. 

p·Xyler.e <250. U9/l:; 307 01 /20/19'<3 11fw 



NET Cambridge Division 

QUALITY CONTROL DATA 

R~r-t To: Vapex Envir-onwntal 1ech NET Job Nc: 

Pr-oject: Pr-e-Test .t.nalyses 
Repor-t Dlte 

Method Blank Analysis Data 
Rll'\ Rill 

Test .... Result Units Batch Date 

9'3.00087 

: 01/29!1993 

ANI yst 

Initials 

-------~-------------------------------------------------------------·----------
--------------------··---------------------

TCL volatiles by GC/MS 8240 s 
lr-amof l uorotJenzene 98 X r-ecov. 306 01!21!1993 ctl; 

1,2·Dichloroethane·d4 97 : rec:)v. 306 01/21/1993 d'l; 

Toluene·d8 102 : recov. 306 01/21/1993 ctl; 

Ac:etone 680 ug/Kg 306 01/21/1993 cl'lg 

lenzene <250. u;/Kg 306 01/21/1993 ctlg 

Bromodic:hloromethane <250. ug/Kg 306 01/21/1993 cl'l; 

BrcmofoMI <250. ug/1::; 306 01/21/1993 cl'l; 

Br~thane 
<250. ug/K; 306 01 /21!1993 cl'l; 

2·1utanone (MEIC) <250. ug/1::; 306 01/21/1993 cl'l; 

Carbon Disulfide <250. ug/Kg 306 01/21/1993 ctlg 

Cllrbon Tetrachloride <250. ug/IC; 306 01/21!1993 ctlg 

Chlorobenzene <250. ug/Kg 306 01!21!1993 ctl; 

Chloroethane <250. ug/Kg 306 01/21/1993 ell; 

2·Chloroethylvinyl ether <250. ug/Kg 306 01!21/1993 ctl; 

Ch l orofoMI . <250. ug/IC; 306 01/21!1993 ell; 

Chloromethane <250. ug/IC!i 3:l6 01/21/1993 ctl; 

Dibrcmocllloromethane <250. us/Kg 306 01/21/1993 ell; 

1,2-Dichlorobenzene <250. ug/Ks 306 01/21/1993 ell; 

1,3-Dic:hlorobenzene <250. ug/a:s 306 01/21/1993 ctlg 

1,4·Dichlor-obenzene <250. ug/&:s 306 01!21/1993 ctlg 

1,1·Dichloroethane <250. ug/Kg 306 01/21/1993 ctl; 

1,2·Dichloroethane <250. ug/Kg 306 01/21/1993 d'lg 

1,1·Dichloroethene <250. ug/Kg 306 01!21/1993 ctlg 

trans·1,2·Diehloroethene <250. ug/Kg 306 01/21/1993 d'l; 

1,2·Dichloropropane <250. ug/ICg 306 01!21/1993 ctl; 

cis·1,3·Dichloropropene <250. ug/IC; 306 01/21/1993 dh; 

tr-ans·1,3·Dichlor-opropene <250. ug/Kg 306 01/21/1993 ctlg 

Ethyl benZene <2SC. ug/Ks 3:l6 01/21/1993 ctl; 

2·Hexanone <250. U!i/ll:lj 306 01/21/1993 ctlg 

4·Methyl·2·pentanone (MilK <250. ug/Kg 306 01!21/1993 ell; 

Methylene Chlorioe <2SC. ug/Kg 306 01/21/1993 ctl; 

Styr-ene <25:. ug/K; 306 01/21/1993 ctlg 

1,1,2,2-Tetr-achloroethane <250. ug/Kg 306 01/21/1993 ctlg 

Tetracnloroethene <250. U~/K; 306 01!21/1993 ctl; 

Toluene <250. ug/K; 306 01/21/1993 ellg 

1,1,1·Trichloroethane <250. ug/Kg 306 01!21/1993 ct'lg 

1,1,2·Tric:hloroethane <250. ug/J:.g 3:l6 01/21/1993 ctlg 

Tric:hloroethene <250. ug/K; 306 01/21/1993 cl'lg 

Trichlorofluoromethane <250. u;/Kg 306 01/21/1993 ct'lg 

Vinyl Acetate <2SC. ug/Kg 306 01/21/1993 ~9 

Vinyl Ch lorioe <25:. ug/Kg 306 0~/21/1993 ct-lg 

11·Xylene <2SC. u;/I(S 306 01/21/1993 ctlg 

o·Xylene <25C. us;/K; 306 01/21!1993 ctl; 

p·Xy\ene ~25:. ug/Kg 3:l6 01/21/1993 ctlg 



.,_____ 

NET Cambridge Division 

QUALITY CONTROL DATA 

Client: V1pex EnvirOI"'IIe!''Ul Tech IIEi ~ob lie; 9'3. 00087 

Project: Pre·TKt Arl81ysK Report Date: 01/29/1993 

Surrogate Stanoard Percent Recovery 

Abbrevi1ted Surrogate Standard Names: 
SS1 SS2 Ss3 SS4 sss SS6 SS7 sss SS9 SS11 SS~2 

lrCIIIIDfl 1,2·0ic Toluene 2·Fluor Phenol· 2,4,6·T 2·fluor Nitrooe p·lerpn 

Percent Recovery 
$1111)le 10 IIET 10 Matrill. SS1 552 ss::s ss~ sss ss6 SS7 sss SS9 SSlO SS11 

------·-······-··---------------------------------------------------------------······---------------------------·······-·----~----
COIITROL·1 71143 SOIL OIL OIL OIL OIL OIL OIL CIL OIL Oil 
IIUTRIENT·1 71144 SOIL OIL OIL OIL OIL OIL OIL OIL OIL OIL 
KILLE0·1 71145 SOIL OIL OIL 0'' ... OIL OIL OIL OIL OIL OIL 
COL·2 START 71146 SOIL OIL OIL OIL CIL OIL OIL OIL OIL c:L 
C0\.·1 START 71147 SOIL OIL OIL en 
OFFSITE·COL·START 71148 SOIL OIL OIL OIL 

Notes: 
NR · This surrogate stanoarc is Not Recruired. Other versions of this test llll!thod may use this surrogate stanca~c:. 
Oil • This surrogate stanoarc was diluted to below oetectao:e levels due to concentrations of analytes in this samD:e. 

Complete Surrogate Stancard Names Listed by Analysis: 

Pesticide Surrogate Standards: 
Deeachl • Oecachlorobipnenyl 

Volatile Surrooete Sta~eres: 
lrCIIIIDfl • Bromofluorooen:ene 

Oi~~yl Oibu~ylchlorencate 

Orinkins l.'ater Hethoc 52~ 1,C:·::licr.t 

S~ivoletlile Surrocate S~enoaccs: 
2·Fluor (1st) : 2·Fluorooipnenyl 
2·Fluor (2nd) = 2·Fluoropnenol 

Merbicides Surrogate Stenoa•c: 
2,4·0ic z 2,4·Diclllorepnenyl acetic acid 

Phe~~t· Phenol·c6 
~i~ro~ ~itroorn:e~e·cS 

Petroleum Mvdrocer~ finQerp•in~ Surrocete S~enderc: 
2·Fluor z 2·Fluoroeipne<1yl para·oe pare·ier::li".Y"Yl 

Toluene ioluene·ce 

2,4,6·T 2.~.6-:c:::conc::>ne..,:~ 

p·ler~ p·ierpnenyt 
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ANALYTICAL REPORT 

~------------------------------------J~~·---------------+ 

Report To: 

Project: 

Mr. John Polonsky 
Vaoex Environmental Tech 
480 Neponset Street 
canton, MA 02021 

Envirogen 

+-------------------------------------------------------~ 

03/09/1993 

NET Job NUQber: 93.00525 

National Environmental Testing 

NET Atlar.tic, Inc. 
Cambridoe Division 

12 oak Park 
Bedford, ~~ 01730 



NET Cambridge Division 

ANALYTICAL REPORT 

Repo~t To: 

Mr. John Polonsky 
Vapea Envi ~Ct'llle'ntal Tech 
4aO Nepot"~Set s:~Ht 

CantCtl, IV. 02021 

•ation.l Envir~tal Testln; 
MET Atlan!ic, lnco~rated 
Clllilri d;e C i vision 
12 Oail Park 
ledfo~c. ~ 01730 

Repo~: tate: 03/09/1993 Collected By: Clifton Chunn WET JOO ~umce~: 93.00525 

P~oject: Envi~oger> Shipped Via: UPS c:: i ent P .c. Ntl: 

Job Oescr-i pt ion: Envi roger> Airbill No: 02618636556 NET Cl ier1t llo: 79670 

This ~eport has been approved and certified for release by the followin; staff. Please feel free to call the 
Project Manage~ at 617·275·3535 with any questions or comment,. 

~_f/ : /} 
a~,~~u.:f 

Edward A. Lawler 
NET Project Manager 

Michael F. Delaney, Ph.D. 
Lai::lorato~ Director 

Analytical data for the follo~in; samcles are included in this data report. 

SAMPLE 
JD 

IIURilE~i 

COIITRO~ 

ICILLE~ 

liET 

IO 

72377 
72378 
run 

DATE 
TAKEN 

02/25/1993 
02/25/1993 
C2/25/19'73 

TIME 

TAKEN 
DATE 
REC'O 

C2/26/1993 
02/26/1993 

02/26/1993 

IV.TR!X 

SOIL 

SOIL 
SOil. 

NET 



Report Oete: 03/09/1993 

Report To: Vepex Environmrnt1l Tech 

>reject: Envi roger~ 

,ample IC: KILLED 

IIET Sample No: 7231'9 

NET Cambridge Division 

ANALYTICAL REPORT 

Result Units 

EX A~id/BI&e/lleutrllS 8270 S 03/01/1993 cau 

NET JOO No: 93.00525 

C1tr he'd: C2/26!1993 

Analysis 

Date 

03/01!1993 

Anelys: 

l j& 



Repor-t Oete: 03/09/1993 

Pr-ojrct: Envirogrn 

Sample IO: NURTIENT 

IIET Sample llo: 72377 

TCl Vola: i les by GC/IIS 8240 
Acnonr 
Brnz~ 

Br-omodichlor-omrthanr 
Br-anoform 
8r-01110111rthanr 
2-Buunonr (MEK) 
carbon Oisulfidr 
Carbon lrtrac:h loridr 
Chlorobenzrne 
Chlor-oethanr 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibr-omocnlor-omethanr 
1,2-Dichlorobenl~ 

1,3-Dichlorobenl~ 

1,4·Dichlor-obenzenr 
1,1-Dichlor-oethane 
1,2-0ic:hlor-oethane 
1,1-Dic:hloroeth~ 

trans-1,2-0ic:hloroethene 
1,2-0ichloropropane 
c:is-1,3-0ichloropr-openr 
trans-1,3·Dichloropr-opene 
Ethylbenunr 
2-Hexanone 
4-Hethyl-2-prntanonr (Ill &I:: 

Hetnylrne Cnlorice 
Styrene 
1, i,2,2·Tet~achloroe:~ane 
Tetrachloroethene 
Tol~ 

1,1,1-irichloroethane 
1, 1,2-Trichloroetnanr 
Trichloroethene 
lrichloroiluoromethane 
Vinyl Acetate 
Vinyl C:1llorioe 
111-Xylenr 
o·Xylene 
p·ltylene 

NET Cambridge Division 

ANALYTICAL REPORT 

Rrsul: Units 

s 
<&.00. u;/K; 
<&.00. us;!(g 
<8600. u;/K; 
<8600. u;/K; 
<&.00. u;/Kg 
<!600. ug/Kg 
<&.00. u;/Kg 
<!600. u;/Kg 
<&.00. u;/ICg 
<UOC. 1.1;/lt!l 

<8600. u;/Kg 
<&.OC. us;/K; 
caooc. u;/K; 
<.!!600. ug/K; 
~1.000 USIKS 
<8600. u;t.:s 
<8600. u;/Kg 
<8600. yo;/K; 
<8600. u;/Ks 
<!60C. us;/K; 
<8600. u;/Kg 
<8600. u;!(; 
<&.00. yo;/Ks 
<8600. us;/K; 
<860C. us;/K; 
<8600. u;/Kg 
<86l:lC. u;/Kg 
<UOC. Y';/(5 

<860:. ug/1:5 
<UCC. u;/K; 
26000 u;/K; 
<8600. yo;/Kg 
<UOC. us;/l5 
<8600. u;/l:s; 
<UOC. u;/l; 
<5600. u;/l; 
<MDC. us/Ks; 
<UOO. usn:s 
1eo:c u<,;/X:; 
3100:l0 u<,;/X:; 

<e6:lC. usn::s 

Analysis 
Olte 

03/05!1993 

• M ene P xylenes co-elu:e. The re?Qr:~ result is either one. tne o:her o' a 
c:omcination of the two isomers. 

Analyst 

llrlw 



-----

Rrport Date: CJ/09/1993 

:port To: Veoex Envir~ul Te-ch 

- ·ojec:: fnv1rogen 

Sample ID: NURTIEWT 

n Sample lie: run 

Per-ter 

NET Cambridge Division 

ANALYTICAL REPORT 

Result Uniu 

IIET JOCl ~c: 93.00525 

Oatt R~·c: C2/2b/1993 

Analysi, 
Date 

-------------------------------------------------------------------------------------------
iCL Acid/Base/Neutrals !.270 s 
Acenaphthene <7000 ug/1:; 03/Cle/1993 cdl 

Acenepnthylene <7000 ug/(51 

Anthracene <7000 Uli/(; 

Senzo(a)Anthracene <7000 Uli/(9 

Benzo(a)Pyrene <7000 Uli/(1; 

Benzo(b)fluoranthent <7000 Uli/1::; 

ienzoc;,h,i)Perylene <7000 Uli/K; 

BenzoCk)fluoranthent <7000 Uli/(g 

Benzoic Acid <7000 Uli/(g 

6eruyl Alcohol 7000 u;/1:; 

4-&romopnenyl-pl'lenylether <7000 u;/K; 

Butylbenzylphthalate 20000 Uli/(g 

4-Chloro-3-Methylphenol <7000 u;tr:; 
4-Chloroani lint <7000 u;;t:; 

bis(2·Chloroetncxy)Hethant <7000 u;;.a:; 

bis<2·Chloroethyl)Ether <7000 LJg/(g 

bis<2·Chloroisopropyi)Ether <7000 Uli/X:g 

2-Chloronaphthalene <7000 U!;/1::; 

2·Chlorophenol <7000 u;/r:; 
4·Chlorophenyl-phenylether <7000 Uli/K; 

Chrysent <7000 Uli/l:g 

Oi·n-Butylphthalate ~5000 u;/1:; 

Oi-n-OCtyl Phthalate <TOCO Uli/K; 

OibenzCa,h)Anthracene <7000 Uli/1::; 

Oibenzofuran <7000 ug/Kg 

1,2-0ichloroben:ene 20000 Uli/l:S 

1,3-0ichlorobenzent <7000 u;n:; 
1,4-0ichloroben:ene c7CCC Uli/(10 

3,3•-oichlorooen:icine <7000 Uli/1:5 

2,4-0ichlorophenol •7000 Uli/K; 

Oiethylphthala~r <7000 u;/Ks 
Dimethyl Phthalatr <7000 Ug/1:; 

2,4-0imethylphenol <7000 U~;/(; 

4,6-Dinitro-2-Hethylph~nol <7000 '-'!0/{S 

2,4-Dinitrophenol <7000 '-'!;/!:; 

2,4-0initrotoluene <7000 u;/1:~ 

2,6-Dinitro~oluene «70~0 IJI;/(; 

bis(2·Ethylhexyl)Phthalat~ 7COOO '-'!;/{; 

Fluor anth~ne <7000 '-'!;/{~ 

Fluor~ <7000 Ulj/(; 

Hexachlorobenze~ <7000 IJI;/(; 

Hexachlorobutaci~ <7000 U~;/l:g 

Hexachlorocyclc~ntacie~~ <7000 u;/(; 

HeJ<achlcroethane <7000 US/(; 
!ndeno(1,2,3·cc)Pyrene c70CO u;/K; 
I sophorone 50000 U~/(S 

2-Hethylnaphthal~ 66000 u;/(S 



Report Date: 03/09/1993 

Report To: Vapex Environmental Tech 

Project: Envirogen 

Sample ID: IIURTIENT 

NET Sample No: n:377 

Par-ter 

2-Methylpnenol 

4-Methylpnenol 

11-Nitroso-di-n-Propylamine 

II·Nitrosodimethylamine 

11-llitrosodipnenyl~ine 

Naphthalene 
2-Nitroaniline 

3-N i troani line 

4-Nitroani line 

Nivobenzene 
2-Nitropnenol 

4-Nitroonenol 
Pentachlorophenol 

Phenanthrene 

Phenol 
Pyrene 
1,2,4-Triehlorobenzene 

2,4,5-Triehlorophenol 

2,4,6-Triehloropnenol 

NET Cambridge Division 

ANALYTICAL REPORT 

li.esul t Units 

<7000 u;/l; 

<7000 u;/lg 

<7000 ug/lS 

<7000 u;/l::g 

<7000 u;/1:; 

140000 ug/1:; 

<7000 ug/l!i 

<7000 ug/(g 

<7000 u;/l; 

<7000 u;/l!i 
<7000 u;/I:S 

<7000 ug/1::; 

<7000 u;/l:; 

<7000 ug/l:g 

<7000 ug/l:s; 

<7000 us/ts 

<7000 u;/l; 

<7000 ustl; 

<700C ug/1:; 

IIET Job llo: 93.00525 

Date Rrc•c: 02/26/1993 

Analysis 
Dlte 

03/08!1993 

Analyst 

cdl 



-, ____ 

Report Date: 03/09/1993 

!eport To: Vapex Environmrntal Teen 

Project: Envircgen 

S.mple ID: CONTROL 

~ET S.mple No: 72378 

NET Cambridge Division 

ANALYTICAL REPORT 

lesul t Units 

---------------- ---------

IIIET Jco lie: 93.00525 

Analysis 
Daa Analyst 

-------------------------------------------------------------------------------------------
TC:L Volatiles by GC/IIS 5240 s 
Acet~ <18000. ug/l:g 03/05/1993 
Benzene <18000. ug/1:; 
Bromodichloromethane <18000. UQ/I:g 
Brcmcform <18000. ug/Kg 
Brcmomethane <1eDOO. ug/Kg 
2 • Buunone ( IIEI:) <18000. ug/K; 
Carbon Disulfide <18000. ug/Kg 
Carbon Tetrachloride <18000. ug/Kg 
Chlorcbenzene <18000. ug/Ks; 
Chloroethane <18000. ug/K; 
2·C:hloroethylvinyl ether <18000. ug/Ks; 
Chloroform <18000. ug/Kg 
Chloromethane <18000. ug/Kg 
Dibromochloromethane <18000. ug/Kg 
1,2-Dichlorobenzene 22000 ug/K; 
1,3·Dichloroben:ene <1eDOO. ug/K; 
1,4·Dichlorobenzenc <18000. us;/ I:; 
1,1·0ichloroethanc <18000. us/ts 
1,2·Dichloroethane <18000. ug/1:; 
1,1·Dichloroethene <18000. ug/Ks; 
trans-1,2-Dichloroethene <18000. ug/1:; 
1,2·0ichloropropane <18000. ug/l; 
cis·1,3·0ichloropropene <18000. ug/K; 
trans·1,3-0ichloroprcpene <18000. ug/(g 
Ethyl benzene 160000 ug/l; 
2·Hexanone <18:lOC. ug/Kg 
4·11ethyl·2· pentanone (II!Bt: <,8000. us;/r::; 
Methylene C:hlorice <18000. us;/K; 
Styrene <18000. IJCi/l; 
1,1,2,2·Tetrac~leroe:~ane <~eeoc. us; /I::; 
1etrac~loroethene 110000 uo;/1::• 
Toluene <18000. us; /I::; 
1,1,1·Trichloroethane <18000. us;/l; 
1,1,2·Trichloroethane <18000. us;/r::g 
T rich l oroethene <18000. ugtr::s 
lrichlorefluor~:hane <18000. U!;/1:; 
Vinyl Acetate <18000. us;/l; 
Vinyl C:hlori~ <~&lO:. us; /I:. 
111·Xylene e.aooo U!;/K; 
o·Xylene 680000 us/Ks 
p·Xylene <18000. us;/1::; 

• 11 ane P xyle~es cc·elu:e. The re~rtee resul: is eithe~ one, the ether or a 
comoination of the twc is~rs. 

rrllll 



Report Date: 03/09/1993 

Report lc: Vapex Environmental reeh 

Project: Envirogen 

S~le IC: ~TROL 

IIET Semple No: 72378 

TCL Acid/Base/Nevtrals 8270 

Acenepl'lthene 
Acenephthylene 
Anthracene 
len:o(a)Anthracene 
BeroZO( a )Pyrene 
Benzo(b)Fiuoranthene 
Benzo(g,h,i)Perylene 
Ben:o(k)Fluoranthene 
Benzoic Add 
len:yl Alcohol 
4·Bromcehenyl·phenylether 
Butylbenzylphthalate 
4·Chloro·3·Nethylphenol 
4·Chloroaniline 
bis(2·Chloroethoxy)Methane 
bis<2·Chloroethyi)Ether 
bis(2·Chloroisopropyl)Ether 
2·Chloronapnthalene 
2-Chloropl'lenol 
4-Chloropnenyl·phenylether 
Chrysene 
Oi·n·Butylphthalate 
Oi·n·OCtyl Phthalate 
Dibenz(a,h)Anthracene 
Dibenzoturan 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4·0ichlorooenzene 
3,3'-Dichlorooen:idine 
2,,·Dichloropnenol 
Ditthylpl'lthalate 
Dimethyl Phthalate 
2,4-0imcthylphe~l 

4,6·Cinitrc·2·Methylphenol 
2,4-0initropnenol 
2,.:.-oinitrotolvene 
2,6·0initrotclvene 
bis(2·Ethylhexyl)Pht~alate 

F l uoran:l'lene 
fluorene 
Hexachlorobenzene 
Hexachlcrcbutaciene 
HeJachlorocyclc~n:aci~ 

Hexachloroethane 
lndeno(1,2,3·cc)Pyr~ 

I scphorone 
2-Methylnaphthalene 

NET Cambridge Division 

ANALYTICAL REPORT 

Result Units 

s 
<7000 ug/l:g 
<7000 ug/IC; 
<7000 ug/IC; 
<7000 u;/IC; 
<7000 us;/ I:; 

<7000 ug/l(g 
<7000 ug/l:s; 
<7000 ug/l(g 
<7000 ug/kg 
<7000 u;/Kg 
<7000 u;/kg 
60000 ug/1:; 
<7000 ug/JC; 
<7000 ug/k!j 
<7000 ugtJCs 
<7000 u;/1:; 
<7000 ug/(ljj 

<7000 us;/1:; 
<7000 Uljj/lljj 
<7000 Uljj/1:; 
<7000 ug/K; 
20:.0000 u;/lg 
<7000 u;/&:s 
<7000 ug/r;s; 
<7000 u;/1:; 
20000 u;/1:; 
<7000 ug/l(g 
<7000 u;Jr;g 
<7000 us;/I:S 
<7000 ur;/1:; 
<7000 u;/K; 
20000 ug/l!i 
<7000 us;/I:S 
<7COO us/Ks; 
<7000 u;/lljj 
<7000 ug/l:s; 
<7000 u;n::s 
67COOC usn:s 
<7000 •-;/Kg 
<7000 u;/K; 
<7000 US/1:9 
<7000 ug/KS 
<7000 Ul)/(ljj 

<7000 us;tcs 
<700C "11/l; 
~20000 uo;/I:S 

s.:.coo u;/l; 

IIET Job llo: 93.005ZS 

Date he'd: 02/U/1993 

Analysis 
Date 

03/~/1993 cdl 



port oa:e: 03/09/1993 

·eject: Envirogen 

·~Le JD: ~TROL 

.ET Sample No: 72378 

2-JIIetllylpl'lenol 
4·Hethylpl'lenol 
N·Nitroso·di·n·P~opylemine 

N·Witrosodimethyl.sine 
w-witrosodiphenylamine 
Naphthalene 

'.-- 2·N i troani line 
3·Wi troenil ine 
4·Nitroaniline 
Nitro~nzene 

2·Nitropl'lenol 
4·Nitropl'lenol 
P~tachlorophenol 

Phenanthrene 
Phenol 
Py~ene 

1,2,4·Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6·Triehlorophenol 

NET Cambridge Division 

ANALYTICAL REPORT 

Result Units 

<7000 u;/K; 
<7000 ug/1(; 
c7DOO ug/ICg 
c7000 ug/1::; 
<7000 ug/S:s; 
210000 u;/1:; 
<7000 U!ii/K; 
<7000 ug/K; 
<7000 ug/r:; 
<7000 u;/r:; 
<7000 u;/r:; 
<7000 u;/r:s; 
<7000 ug/ICSl 

<7000 ug/X:!; 

<7000 ug/r:g 
<7000 u;/lg 
<7000 u;/IC; 

<7000 IJS/l; 

<7000 us/1::; 

IIET Jcb ko: 93.00525 

Date Rec•d: 02/2.6/1993 

Analyst 

03/CS/1993 cdl 



Repo~t lc: vapeA Envi~onmental Teen 

Project: Ertvi r09en 

Sample IC: (ILLED 

NET S~le llo: 7Z37'9 

Ttl. Volatiles by CC/MS f-240 

Acetone 
Benzene 
B~omodichlc~omethane 

8rcmcfcl"'ll 
BrCIIII:Iml!thane 
2·Butanone (MEK) 
Carbon Disulfide 
Carbon Tetrachloride 
tnlorocenzene 
Chloroetllane 
2-Chloroethylvinyl e:ller 
tnlorofc"" 
thlo~omethane 

Oib~omochloromethane 

1,2-Dichloroben:ene 
1,3·0ichlo~obenzene 

1,4-0iehlo~obenzene 

1,1·0ichloroethane 
1,2-0icnlo~oethane 

1,1·0ichlcroethene 
t~ans·t,2-0ichloroetllene 

1,£·0ich<o~opropane 

cis-1,3-0iehlo~op~opene 

trans-1,3-0ichlo~op~opene 

Ethyl benzene 
2· Hexanone 
4-~ethyl-2-~tenone (M!81( 

Met~ylene Chlo~ice 

S:yrene 
1,i,2,2·letrachlcroethane 
letrachloroethene 

Toluene 
1,1,1·lrichloroethane 
1,1,2·lrichlo~oetllane 

l~icrdor~tl'lef'\e 

lricl'llorcfluor~tnane 

Vinyl ,t.ce~a~e 

Vinyl C.hlc"ice 
rn·Xylene 
o·Xylene 
p·llylene 

NET Cambridge Division 

ANALYTICAL REPORT 

Result Units 

s 
<17000. u;/K~ 

<17000. u;/Kg 
<17000. u;/Kg 
<tTOOO. ug/KII 
<17000. ug/KII 
<17000. ug/Kg 
<17000. ug/Kg 
<17000. 1.111/KII 
.. 17000. ug/K; 
.. 17000. u<;/1.:; 
.. t7000. u;/t; 
<17000. u;/1.:; 
.. 17000. u;/1.:; 
<17COC. u<;/K; 
<17000. u;/KS 
<17000. ug/K; 
<17000. u;/K; 
c1700C. US/ICII 

<~700C. ug/Kg 

<17000. UIJ/(9 

<17000. u;/1:; 
<17000. u;/tg 
<11000. uc;/1.:5 
<110CC. uc;/ts 
360000 us;/KII 
<17000. us;/(; 
19000 uc;/lS 
<17CCC. 1.1;/ICS 

<~700C .. UIIIKS 

<~7COC .. u<;/1:; 

<11000. u<;/1:; 

370000 u;/IC; 

<17000. ug/l:.g 

<i7000. u;/1:.~ 

<,iOOC. ug/l; 
<17000. UIIII:.S 

< 17000. IJ<i/l; 
<i700C. uc;/1:; 

13::oooc u<;/K; 

630000 uc;/Ks 
<17000. ug/1::; 

IIEi Joe lie: 93 .ocszs 

oau Rec• d: OZ/2.6!1993 

Analysis 
Date 

03/05/1993 

Analyst 

1rh 

• ~ anc P xylenes co·elu:e. lhe re~r:~ resul~ is either one, the other or e 

comcination o~ the two isomers. 



Deport Date: 03/09/1993 

rojeet: Envi rogen 

Sa.~le ID: r:l LLED 

'ET SM¥lle llo: 72.37'9 

TCL Acid/Base/Weutrals 8270 
Acenacnthene 
Acenacnthylene 
Anthracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fiuoranthene 

Benzoca,h,i)Perylene 
Benzo(k)Fluoranthene 
Benzoic Acid 
Eienzyl Alcohol 
4-&romopnenyl·pnenylether 
Butylbenzylphthalate 
4·Chloro-3·Metnylpnenol 
4·Chloro.ani 1 ine 
bis(2·Chlcroethoxy)Methane 
bisC2·Chlcroethyl)Ether 
bisC2·Chloroisopropyl)Ether 

2·Chloronaphthalene 
2-Chlorophenol 
4·Chloropnenyl·pnenylether 
Chrysene 
Oi·n·Sutylpnthalate 
Oi ·n·Octyl Phtha la:e 
Oibenz(a,h)Anthracene 
Dibenlofuran 
1,2·0ichlor0ben:ene 
1,3-ricntorobe~:e~ 

1,L·Oichloroben:ene 
3,3'·0ichloroben:idine 
2,4·0ichloropnenol 
Diethylphthalate 
Oimetnyl Phtnalate 
2,L·Oimethylpnenol 
4,6·0initro·2·Mernylpne~l 

2,4·0initropne~l 

2,4·0initrctcluc~ 

2,6·:initrctoluene 
bis:Z·E:hylhe•yi)P~:~ela:e 

F luoranthene 
Fluorene 
He~a:hlorcbenze~ 

He•ac~lorobutaci~ 

He1acnlorocyclopentaoiene 
He1a:hlcroethane 
lnoenoC1,2,3·cc)Pyrene 
lsochcrone 
2·~et~ylnaph~hal~ 

NET Cambridge Division 

ANALYTICAL REPORT 

s 
c700C. ug/J:s; 
c7000. ug/X:s: 
<7000. '-'51/lll 
<7000. u;ta::s 
c7000. ug/X:g 
<7000. ug/X:; 
<7000. u;/l!i 
<7000. u;/lg 
<7000. u;/X:g 
c7000. U';/l; 
c70DO. ug/ICg 

7'9000 u;;a::; 
<7000. u;/tg 
<7000. ug/tg 
c7000. us/l:s 
<7000. u;/X:g 
<7000. us/ts 
<7000. u;/1:; 
<7000. ug/1:; 
<7000. ustrs 
<7000. us/l:s 
::!50000 uc;Ja::s 
eooo us;;r::; 
c700C. u;!l:s 
<7COC. US/X:; 
20000 us1~s 

<700D. US/I:; 
c700C. ug/(s; 
c700C. ug/1:; 
c700C. U9/I:S 
<7000. usn::; 
40000 u<;/1:; 
30000 1.110/Kg 
c7::lOC. ug/t:g 
<700:. us/r::s 
<7CC:. US/I:; 
<7000. uc;JKs 

76000C uc;/1:; 

<7'0CC. 1.19/1:; 

<7'0CC. us;;a::s 
<7DOC. u<;/l; 
<7000. u<;;/K; 

... 700~. ~its 

c700C. u;tr::; 
<700C. u<;;/~. 

13o::::::o US/tg 
92000 U<;/(g 

Date Ree'd: 02/2.0/1993 

Ol/CS/1993 ~~ 



Report Date; C3/09/1993 

Report To: Vapex Environmrntal Tech 

Project: Envi rogen 

Sample 10: KILLED 

NET SatrOle No: 7237'9 

Parameter 

2·1'1ethylpnenol 
4·1'1ethylpl'lenol 
N·Nitroso·di·n·Propylamine 

N·Nitrosodimethylamine 

N·Nitrosodiphenylamine 

Napht!lal-
2·Nitroaniline 
3·Nitroaniline 
4·W i troanil ine 

Nitr~z-

2·Nitrophenol 
4·Nitro;:t~enol 

Pentachlorophenol 
Pnenantllr-
Pl'lenol 
Pyrene 
1,2,4·Triclllorobenzene 
2,4,5·Trichlorophenol 
2,4,6·Trichlorophenol 

NET Cambridae Division ... 
ANALYTICAL REPORT 

Result Units 

<7DOO. u;tr.; 
<7000 ugtr.s 
<7000. UQ/l; 

<7000. UQ/I:g 

<7000. UQ/l; 

2.30000 ug;a::g 
<7000. UQ/I:g 

<7000. u;ta::; 
<7000. ug/l:g 

<7000. u;/lg 
<7000. ug/(g 
<7000. U!;/1:; 

<700C. UQ/(11 

<7:l00. ug/10:; 

20000 ug/KS 

<7000. IJS/(11 

<7000. UQ/1:; 

<7000. UQ/1:; 

<700C. ug/l!l 

WET Joe Wo; 93.00525 

Analysis 
Date 

03/CS/199.3 

Analyst 

col 



NET Cambridge Division 

QUALITY CONTROL DATA 

Client: vaoex Environmental Teen ~n Joe 11o: 9:3. ocszs 

Project: Envirogen lrport Cate: 03/09/1993 

Abbreviated Surrogate Standard Names: 
SS1 SS2 SS3 SS4 sss SS6 SS7 SS9 SS10 SS11 SS12 
lramof l 1,2·0ic Toluene 2·Fluor Pnenol· 2,4,6·T 2·Fluor NitrDbe p·i~rpn 

Percent Recovery 
S~le 10 WET 10 Matrix SS1 SS2 SS3 SS.:. SSS SS6 SS7 ssa SS9 SS10 SS11 SS12 

--------------------------------------------------------------------------------------------------------------------------····· 
NUIITlfNT 

CC»>TIIOL 

KILLED 

Notes: 

n:!l77 SOIL 

72378 SOIL 
72.3 7'9 SO I L 

OIL OIL 
OIL OIL 
OIL OIL 

OIL 

OIL 
OIL 

OIL 
OIL 
OIL 

OIL 
OIL 
OIL 

OIL 

C!L 
OIL 

OIL 
OIL 
CIL 

OIL 

OIL 
OIL 

Oil 
OIL 
01~ 

NR • This surrosate stanearc is No: RPQUir~. Other v~rsions of this tes: ~tnoc mey use tnis surrQ;ete standar~. 
Oil • This surroiate s:ancarc was ciluted tc below oeteetaole levels cue tc conc~trations of anal~es in tnis samc\e. 

Complete Surrosate Stancard Names Listed by A~lysis: 

Pesticioe Surrocete Sta~ards: 
Oecacnl = Oecachlorooipnenyl Oibutyl = Oibutylchlorenca:e 

Volatile Surrocete S:anda~cs: 
Bromofl : BromofluoroOenzene 1,2·Ci~nl = 1,2·Dichloroethane·~ 

Orintin~ ~at~r MethOC 52~ 1,2·0ic~l 

s~ivo\e~lile su~roce~~ s~~~arcs: 

2·Fluor C1s~) 2·FluoroOi~enyl 

2·Fluor <2r<:> = 2·Ftuoro;Y~enol 

~erbiciC~s Sur~ocat~ S!a~a~d: 

2,4·0ic = 2,4·0ichlorocnenyl acetic acid 

Phe!"''Il· 
Nitrooe = Nitroben:ene·CS 

Petroleum ~vdrocarbon Fince•prin: Su•rosat~ S~endarc: 
2·Fluor : 2·Fluorceiphenyl para·oe pare·ierpnynyl 

Tet racr: Te:rachlorc·~·xytene 

1olvene : Tol~·de 

2,4,6·i 2.4,6:iribromocnenol 
p·ierpr. p·ierpn~yl 



Projec~: Enviro;en 

Test Name 

NET Cambridge Division 

QUALITY CONTROL DATA 

Report Date : 03/09/1993 

~et~od Bla~ Analysi5 Data 
Ril' 

Result Units Batch 
~~ 

Date 
ANlyst 
Initials 

·-·····-·-·······-······------------·······-·······--·---------------------------------------------------------------------
TCL Volatile5 by C:/MS 8240 s 
BrCI!Cif l uoroOen:enr 106 % recov. 3ZO 03/04/1993 ll'flll 

1,2·Dichlororthane·d4 94 : re-cov. 320 03/0.:./1993 ll'flll 

Toluene·dS 106 l re-cov. 320 03/0.:./1993 llrilll 

Acetone <250. ug/l:g 320 03/04/1993 lrlw 

Benz. me <250. u;/1:; 320 03/0.:./1993 lrl .. 

aromcdic:hloromethanr <250. ug/l:g 320 03/04/1993 ll'flll 

BrC~~C~fonn <250. ug/l:g 320 03/04/1993 lrilll 

Bromcmrthane <250. ug/l:g 320 03/04/1993 ll'flll 

2·Butanonr (MEl:) <250. ug/l:g 320 03/04/1993 arfw 

Carbon Disulfide <250. ug/l:g 320 03/04/1993 ll'flll 

Carbon Tetrachloride <250. ug/1:; 320 03/04/1993 mTIJI 

Ch l orobenz.rne <250. u;/l:g 320 03/04/1993 mTIJI 

Chloroethane <250. ug/IC; 320 03/04/1993 at .. 
2·Chlororthylvinyl ether <250. ug/Kg 320 03/04/1993 llrlw 
Chlorofonn <250. ug/l:g 320 03/04/1993 11fw 

Chloromethane <250. ug/1:; 320 03/0.:./1993 llfW 

Oibromochloromethane <250. u;/a::; 320 03/0.:./1993 mw 

1,2-Dic:hlorobenz.rne <250. u;/Kg 320 03/04/1993 lrlw 

1,3-Dic:hlorcbenz.rne <25C. u;/l:g 320 03/04/1993 ll'flll 

1,4·Dic:lllorobenz.rne <250. ug/1:; 320 03/04/1993 VoiJI 

1,1-0icllloroethanr <250. u;/1:; 320 03/0.:./1993 llfw 

1,2·Dichloroethane <250. ug/r::; 320 03/0.:./1993 llriw 

1,1-0ichlororthenr <250. ug/Kii 320 03/04/1993 mw 

trans·1,2·Dichloroethrne <250. ug/Kg 320 03/04/1993 lll'flll 

1,2·Dic:llloropropane <250. ug/1:; 320 03/04/1993 llfW 

c:is·1,3-0ic:hloropropene <250. u;/1:; 320 03/0.:./1993 llriw 

trans·1,3·Dichloropropene <250. ug/1:!0 320 03/0.:.!l993 .,~ .. 
Etl'lylben:rne <250. ug/1:; 320 03/0.:./1993 l'ltw 

2-l!exanone <250. U!jj/1:; 320 03/~/1993 rrllll 

4·Methyl·2·pentanonr (MISK <250. u;/1:; 320 03/~/1993 11fw 
Methylene Chloride <250. ustr::; 320 03/~!1993 .. t .. 

S:yrenr <250. U!jj/1:; 320 03/04!1993 lrlw 
o,1,2,2·T~:rachloroetl'lanr <2SC. 1.1;/1:; 320 03/~/1993 111fw 

Tetrachloroetnene <25C. u;/l:s; 320 03/~/1993 ct.-

Toluene <25C. us;/ I:; 320 03/0.:./1993 IITW 

1,1,1-Trichloroethane <25C. U!jj/J::; 320 03/04!1993 lrlw 

1,1,2·Tric:hloroethane <2Sa. US/I:; 320 03/04/\993 lll'fw 

T ric:~\ oroethene <25C. u;/I:S 320 03/~!1993 11f w 
Tric:hlorctluoromethane <250. u;/1:~ 320 03/~/1993 .,,., 
Vinyl Acrtate <250. ug/J::; 320 03/0.:./1993 •fw 
Vinyl Cl'llorice <~~c. us/J::; 320 C3/~!1993 lrfw 

n:·Xyl~ne <25::. u;f[; 320 03/0.:.!1993 cfw 

o· Xyl ~ne <25C. u;fl::; 320 03/0.:./1993 .,, .. 
p·Xyl ene <-ZSC. t:~~:/1:~ 320 03/~/1993 ., .. 



Report lc: V~pex Envir~tal 

Projrc:: Envi ro<;~rn 

Tnt II-

NET Cambridge Division 

QUALITY CONTROL DATA 

lrch MET Job llo: 

Report Dau 

Method BlaN: Analysis Daa 
R~r~ R~r~ 

Result Units inch Date 

93.00525 

03/09/199:3 

Analyst 
lni ti ala 

--------------------------------------------------------------------
-------------------------------------------------------

TCL Acid/Base/Neutrals 8270 s 
2·Fluoropnrnol 88 : recov. \86 03/05/\993 cdl 

Phrnol·c15 92 : recov. 186 0:3/05/\993 c:.dl 

2,4,6·Tribromopnenol 915 ::. r"e'COY. 186 03/05/1993 c:.dl 

2·Fluorobiphenyl 915 : recov. 186 C:l/05/1993 cdl 

Nitrobenz~·d15 
94 X rrcov. 186 03/05/1993 cdl 

p·Terpnenyl·d14 107 : recov. 186 0:3/05/\993 c:.dl 

Ac:enaphth~ 
c40 1.111/lg 186 03/05/1993 cdl 

Ac:enapnthylene c40 ug/J:g 186 03/05/1993 cdl 

Antllracene c40 ug/J:g \86 03/05/\99:3 cdl 

&enzo(a)Anthrac:ene <40 u;/Kg 186 03/05/1993 cdl 

Benzo(a)Pyrene <40 u;/J:g 186 03/05/1993 cdl 

Benzo(b)Fluoranthene <40 u;/Kg 186 03/05/1993 c:dl 

Benzo(g,h,i)Perylene c40 1.110/l:g 186 03/05/1993 tdl 

Ben:oCk)Fluorantn~ 
c40 u;/J:g 186 03/0S/1993 tdl 

4·Bramophenyl·phenylether c40 IJII/tg 186 03/05/1993 cdl 

Butylbenzylphthalate c40 u;/J:g 186 03/05/1993 c:.dl 

4·CIIloro·3·Methylphenol c40 1.110/l:g 156 03/05/1993 cdl 

bisC2·Chloroetho~y)Methane <40 ug/1:51 186 03/05/1993 c:.dl 

bisC2·Chloroethyl)Ether c.:.o u;/J:g 186 03/05/1993 t::!l 

bisC2·Chloroisopropyl)Ether c40 ug/J:s; 186 03/0S/1993 tdl 

2·Chloronaphthalene c40 u;/Kg 186 03/05/1993 c:::H 

2·Chlorophenol <40 ug/1:; 186 03/05/1993 cd\ 

4·Chlorophenyl·pnenylether c.:.o u;/1:; 186 03/05!1993 edt 

Chrysene <40 ug/Ks; 186 03/05/1993 cdl 

Oi·n·Butylphthalate \CO ug/ICg 186 03/05/1993 cdl 

Oi·n·Ottyl Phthalate c.:.o ug/Ks; 186 03/05/1993 c::H 

Oibenz(a,h)Anthrac:ene .u.c ug/l:S 186 03/05/1993 cdl 

1,2·Dichloroben:ene c.:.o u;/1:; 186 03/05/1993 c-'' 

1,3·Dichlorocenzene c.:.o ug/1:; 186 03/05/1993 c:dl 

1,4·0ichlorobenzene c40 ug/1:; 186 03/05/1993 c::::tl 

3,3'·0ichloroben:idine c.;.O ustr:s 156 Cl/05/1993 c:c~ 

2,4·Dithloropnenol c.:. a ug/(g ,86 03/0S/1993 c:•" 

Oiethylpnthala~e 
c.:.o "''I:" 186 03/CS/1993 eel 

Dimethyl Phthalate c.:.o ug/l:g 186 03/05/1993 c:ct 

2,4·Dimethylpnenol <40 u;n:s ,56 03!05/1993 eel 

4,6·0initro·2·"e:hylpnenol c.:.o ug/1:; 186 03/05!1993 c:dl 

2.4·Dinitrophenol .... a "''1:" 186 03/CS/1993 c:::!l 

2,4·0initrotoluene c.:. a u;/r:; 186 03/05/1993 eel 

2,6·Dinitrotoluene .... o u;/l:g ,86 03!05/1993 c:dl 

bisC2·Ethylhexyl)Ph:haiate c-.o u;/1:; 156 03/05!1993 c::::tl 

F l uoranthene <"'-0 U!f/(s; 186 03/CS/1993 c:dl 

Fluorene c.:.o u;/1:.10 186 03/05!1993 c:dl 

Hexac:hloroben:ene <40 ug/1:; ,86 03!05/1993 eel 

Ke~achlor~taciene 
<40 US/t; 11!.6 03/05!1993 c::::l 

Kexac:hlorocyclopentadiene <40 ug/1:.5 156 03/05/1993 c:dl 

Hench l oroethane <40 u;/1::; 106 03/05/\993 edt 

lndenoC1,2,3·cc)Pyr~ 
<40 u;/tg ,86 03/05!1993 c:.:j[ 

lsophorone <40 u;/t; ,56 0:5{05/1993 c:dl 

II·Nitroso·di·n·Prcpylamine c40 u;/1:; ,u 03/CS/1993 c:dl 

N·Nitrosodime:nylamine .... o u;/l:s; 186 03/CS/1993 edt 



NET Cambridge Division 

QUALITY CONTROL DATA 

Report Tc: Vape• Environmental Tech ~ET Job Nc: 93.0CS2S 

Proj~t: Enviro;en 

l~st liemr 

Method 8lan« .l1'18l)'5i~ Dau 

11.1'1 

Resul~ Units Betch 

Rt;X~rt Dlte 03/09/1993 

Rill 
Date 

Ariel )'5t 

Initials 

-------------------------------------···········--·-··--·······----------------------------------------------·-············ 
N·Nitrosodiphenylamine <.1.0 u;/t; 186 03/0S/1993 cdl 
Napnthalene <.1.0 ug/IC; 186 03/DS/1993 cdL 
Nitrobenzene <.1.0 u;/J:; 186 03/0S/1993 cal 
2-Nitroph~nol <.1.0 u;/t; 186 03/05/1993 cat 
'-·IH trophenol ~0 u;/ls; 186 03/05/1993 cal 
Pentachlorophenol <.1.0 UQ/I:.g 186 03/0S/1993 cal 
Phenanthrene <.1.0 u;/J:g 186 03!05/1993 cdl 
Pll~nol ~0 u;/Ki 186 03/05/1993 cdl 
Pyrene <.1.0 UQ/1:; 186 03/05/1993 cal 
1,2,'-·Trich!orobenzene <.1.0 u;/lg 186 03/05/1993 ed! 
2,4,6-Trichlcropnenol <.1.0 ug/ICs; 186 03/05!1993 cdl 



Report To: Veoe~ Envir~tal !ech 

Project: EnvirQ'ilm 

T:l Acid/Bese/N~trals 8270 S 

AceMpnthene 

Aeen.pnthylene 

Anthracene 

Ben:o(a)Anthraeene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Benzoc;,h,i)Perylene 

Benzo(k)F luoranttoene 

Benzoic l.eid 

Benzyl l.lcohol 

4·Bramopneny\·phenylether 

Buty\benzylphthalate 

4·Ch\oro·3·Methy\pneno\ 

4·Ch\oroaniline 

bisC2·Chloroethoxy)Methane 

bis{2·Chloroethy\)Ether 

bisC2·Chloroisopropyl)Ether 

2·Chloronaphthalene 

2·Ch\orophenol 

4·Chlorophenyl·pnenylether 

Chrysene 
Di·n·Buty\phthalate 

Di·n·Octyl Phthalate 

DibenzCe,h)Anthracene 

Diben:ofuran 

i,2·0ichlorobenzene 

1,3·Dichlorobenzene 

'·'·Dichlorobenzene 

3,3'·Dichlorobenzicine 

2,4·Dichlorophenel 

Dietnylpnthalate 

Di~thy\ Phthalate 

2.~·Dimethylpnrnol 

4,6·Dinitro·2·Methylphenol 

2.~·0initro:nenol 

2,4·Dinitrotoluene 

2,6·0initrotoluene 

bisC2·Ethylhexyl)Phthelate 

Fluorenthene 

Fluorene 
hexachloroben:ene 

Hexechlorobu:aciene 

NET Cambridge Division 

QUALITY CONTROL DATA 

NET Job Nc: 93.00525 

RRQOrt Date: 03/09/1993 

Matri~ Spike/Matrix Spike DuPlicate R~ults 

Spike 
~t 

50 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 
75 
o.c 
c.o 
o.c 
0.0 

0.0 
75 
0.0 
c.o 
0.0 

0.0 
0.0 

0.0 
c.c 
0.0 
50 
c.o 
c.o 
c.o 
c.o 
0.0 
0.0 
0.0 
sc 
c.o 
c.o 
c.c 
c.c 
c.o 
c.o 

S~le 

Result 

<.400. 
<.400. 
<.400. 
<1.00. 
<1.00. 
..:.oc. 
<.400. 
<.400. 
<400. 
<400. 
<.400. 
9900 
cJ.OO. 
<1.00. 
<1.00. 
<J.OC. 

<1.00. 
...:.oc. 
<J.OC. 

<.400. 
<J.OC. 

8800 
40C 
<J.CO. 

<1. oc. 
..:.oc. 
<400. 
<400. 

bOO 
400 
<.400. 
<"-OC. 

<400. 
..:.oo. 
...:000. 

35000 
.u.oc ~ 
c.:.oc. 
c.:. co. 
2000 

Unl ts 

u;/l:g 

u;/K; 

u;/Ks 
ug/K; 
ug/Kg 

ug/Ks 
ug/(g 

ug/(!j 

ug/(g 

u;/K; 
ug/Kg 

u;/K; 
ug/1:; 

u;/Kg 
ug/Kg 

u;/K; 
u;/Ks 
ug/1:; 

u;/K; 
ug/K; 

u;/K; 

u;/K; 
ug/K; 

U~;/K; 

U~;/ts 

u;/K; 

U~;/K; 

ug/1:; 

U'i/1:; 

U~;/K; 

u;/K; 
u;/K; 

U~;/1:; 

ug/K; 

U!f/K; 

u;/K; 

ug/K; 

U~;/K; 

l.'!f/(; 

U!f/(; 

UQ/(;; 

U~;/(; 

MS 

Result 

59 
0.00 
c.oo 
0.00 
0.00 
o.oo 
0.00 
o.oo 
0.00 
0.00 
o.oo 
0.00 
71 
o.oo 
0.00 
0.00 
0.00 
0.00 
72 
0.00 

c.oo 
0.00 
0.00 
0.00 
c.co 
c.oc 
o.co 
sc 
c.oc 
0.00 
0.00 
o.oc 
0.00 

c.oo 
c.oo 
~ 

c.oo 
0.00 
c.oo 
c.oc 
o.oc 
c.cc 

MS 1 

Recovery lesul t 

,e.oo 59 

0 c.oo 
0 0. 00 

0 0.00 

0 0.00 

0 0.00 

0 c.oo 
0 0.00 

0 0.00 

0 0.00 

0 0.00 

c 0.00 

94.70 80 

c 0.00 

0 0.00 

c 0.00 

0 0.00 

0 c.oo 
96.00 73 

0 0.00 

0 c.oo 
0 c.oo 
0 0.00 

0 0.00 

0 c.oo 
c c.oc 
c 0.00 

,00.00 ~ 

c c.oo 
0 c.cc 
0 o.o:: 
0 0.00 

0 0.00 

c c.oo 
0 c.oc 
6!.00 ~ 

0 c.oo 
0 o.oc 
c c .00 

0 c.oo 
0 c.cc 
0 c.oo 

NOiE: Caa repo~te-C for spii:ed sar.cles were ar.aly:e-C in the same batch, b..J~ r:-.ay not roe-cessari ly 

be v.at of your s~le. 

Recovery RPD 

118.00 c.oo 
0 0 

0 c 
0 0 

0 0 

0 c 
0 0 

c 0 

c 0 

0 0 

0 0 

c c 
H)6.7o ,~.eo 

c 
0 

c 
0 
c 
r;7.30 
0 

c 
c 
c 
0 

c 
c 
c 
96.00 
c 
c 
c 
c 
c 
c 
0 
76.00 
c 
c 
c 
c 
c 
c 

0 
c 
c 
c 
0 

c 
c 
c 
c 
0 

c 
c 
c 
L.OC 
c 
c 
c 
c 
c 
c 
c 
~ 1. ~: 

c 
c 

c 
c 
c 



NET Cambridge Division 

QUALITY CONTROL DATA 

Report lc: Va~ Envircnmental l e<:ll IIE1 Jcb lie: 93.0.CS25 

Project: Envi roge-n Reger: Olte: C3/09!1993 

Matrix so i ke/llatr i x Spike Ouclicate Results 

Spike S81!Elle MS MS : Ms:> lls:l : 

c~ .t.mo.ll: Ruult Units R•sul t Rec:ove~ RKult Recovery RPC 

-----------------·---------------------------------------------------------------------------------------------~---
Hexaclllorocyclopentadi~ c.o <.400. ug/K~ 0.00 0 c.oo 
Hexachloroethane 0.0 <.400. ug/Ks; 0.00 0 c.oo 
lndenoC1,2,3·cc)Pyrene c.o <.400. ug/l:s; 0.00 0 0.00 
I socilorone 0.0 9600 ug/1:; 0.00 0 0.00 
2-Methylneollthal~ c.o 500 ug/Kg 0.00 0 0.00 
2·Methylj:henol o.o <.400. ug/l; c.oo 0 o.oo 
4·Methylpnenol 0.0 <.400. u;/1:11 0.00 0 0.00 
W·Nitroso·di·n-Propylamine so <400. u;/K; 59 118.00 61 
N·Nitrosodimethylamine 0.0 <.400. ug/Kg o.oo 0 o.oo 
li·Nitrosodiphenylamine 0.0 <.400. ug/K; o.oo 0 c.oo 
Nacnthal~ 0.0 600 U!i/K; 0.00 0 c.oo 
2·Nitroani line 0.0 <.400. u;/K; o.oo 0 0.00 
3-Ni troanil ine 0.0 <.400. ug/Kg 0.00 0 o.oo 
4·Ni troani line 0.0 <.400. u;/ltg 0.00 0 o.oo 
N i t roben:ene 0.0 <.400. ug/lt; 0.00 0 o.oo 
2-Ni trophenol 0.0 <.400. ug/K; o.oo 0 0.00 
4·Nitrophenol 75 <.400. u;/K; 33 44.00 49 
Pentachlorophenol 25000 5400 ug/lt; 28600 !2.90 68000 
Phenanthr~ 0.0 <.400. ug/Kg 0.00 0 0.00 
Phenol 75 <.400. u;/Kil 71 94.70 70 
l>yrene 50 <400 u;/K; 55 110.00 57 
1,2,4·Trichlorobenz~ 50 <.400. u;/Kg 62 124.00 65 
2,4,5·Trichlorophenol 0.0 <.400. ug/ltg 0.00 0 o.oo 
2,4,6-Trichlcrophenol 0.0 <400. ug/ltg c.oo 0 0.00 

N01E: Date re~r:ee for spikee samcles ~re anely:~ in the same batch, but ~y not necessarily 
be that cf you~ S&~le. 

0 0 
0 0 
0 0 
0 c 
0 0 

0 c 
0 0 
122.00 3.30 
0 0 

0 c 
0 0 

0 0 -._/ 
0 0 
0 0 

0 0 
0 c 
65.30 39.00 
2.23.60 91.7t 

0 0 
93.30 1.50 
114.00 3.6: 
130.00 l..iC 
c c 
0 c 
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